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(57) Abstract: Provided herein are compounds 
of formulae IA-IF. These compounds are 
tetrahydroisoquinolines of structure (A) wherein 
R*-R 8 for compounds of each of the formulae 
LA, IB, IC, ID, IE and IF are as described herein. 
Said compounds are particularly useful in the 
treatment of various neurological and psychiatric 
disorders, e.g., ADHD. 
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4 - PHENYL- SUBSTITUTED TETRAHYDROISOQUINOLINES AND USE THEREOF TO BLOCK REUPTAKE 
OF NOREPINEPHRINE, DOPAMINE AND SEROTONIN 

Field of the Invention 

The present invention relates to compounds, compositions, methods for the treatment of various 
neurological and psychological disorders, and the use of the compounds in combination therapy. In 
particular, the present invention relates to such compounds, compositions and methods wherein the 
compounds are novel 4-phenyl substituted tetrahydroisoquinolines derivatives. 

Background of the Invention 
Serotonin, dopamine and norepinephrine are known to be important chemical messengers 
participating in the transmission of nerve impulses in the brain. These messengers are liberated at 
specific sites on pre-synaptic cells and received, to complete transmission of the impulse, at specific sites 
on post-synaptic cells. Their effect is then terminated by metabolism or by uptake into the pre-synaptic 
cells. Drugs capable of blocking the pre-synaptosomal uptake of either of these chemical messengers in 
the brain, are useful in alleviating disorders associated with decreased levels of these chemical 
messengers. For example, duloxetine and fluoxetine which are known serotonin reuptake inhibitors have 
been found to be useful in the treatment of depression, obesity and obsessive-compulsive disease (Wong, 
et al., U.S. Patent No. 5,532.244). Also. Moldt, et al., U.S. Patent No. 5,444,070, discloses the use of 
dopamine reuptake inhibitors in the treatment of depression. Parkinsonism, drug addiction and/or abuse, 
cocaine and/or amphetamine addiction and/or abuse. Freedman, et al., U.S. Patent No. 6.136.803 also 
discloses synaptic norepinephrine or serotonin uptake inhibitors which are useful in treating depression 
in a patient. Furthermore. Norden, U.S. Patent No. 5.789,449 discloses the use of serotonin re-uptake 
inhibitors in treating psychiatric symptoms consisting of anger, rejection sensitivity, and lack of mental 
or physical energy. Also. Foster, et al.. U.S. Patent No. 4.902.7 10. discloses the use of serotonin and 
norepinephrine uptake inhibitors in suppressing the desire of humans to smoke or consume alcohol. 
Thus, there continues to remain a need to develop novel compounds which block reuptake of 
norepinephrine, dopamine or serotonin. 

Compounds which inhibit the reuptake of serotonin or norephinephrine. have also been used in 
combination therapy. For example. Glatt, et al.. U.S. Patent no. 6.121.261 discloses the use of selective 
serotonin reuptake Inhibitors or norephinephrine uptake inhibition, in combination with neurokinin- 1 
receptor antagonist for treating attention deficit disorder in a patient. 

Also. Hohenwarter. U.S. Patent No. 4.843.071 discloses the use of a norepinephrine re-uptake 
inhibitor and a norepinephrine precursor in the treatment of obesity, drug abuse, or narcolepsy in a 
patient. Furthermore. Wong, et al.. U.S. Patent No. 5,532.244. discloses the use of serotonin reuptake 
inhibitors in combination with a serotonin 1 A receptor antagonist, to increase the availability of 
serotonin, norepinephrine and dopamine in the brain. 
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n. ™ of a va r ,e, y of neurotica, and psychiatric djsorders „ 

k • -r- hampering performance at school, and at work ADHD ic 

5 a Significant risk factor for the subseauem a.„-i , work, ADHD is 

j- , subsequent development of anxiety disorders, depression, conduct 

d.sorder and drug abuse. Since current tlMhnM , conduct 

, . * TOm ,rea,ment reg.mes requ.re psychostimulants, and since a 

substant.al number of patients (30%) are resistanrmc- . 

is a n , . f A reS,S,am ,0 stlm «'ants or cannot tolerate their side effects there 

is a need for a new drug or class nfr.™,^ . u- L 5 ' nere 

Problems. ,n ^o^^ZTl ^ T ^ ^ " ^ ^ °' "* **" 
10 a number of side effects; J^^J^T" ^ ** * " * ^ W "~ 

blood pressure and hean rate «~ " ^ ^ ^ " ^ " ™ 

M«hiK ■* . ^ ,0theaCt,Va,10noflhes W^ However 

Methylphenidate also has a high selectivity for tho H nn • "owever. 

b ciccuviiy tor the dopamine transporter protein over the n*r™;„» », • 
transporter protein ("DAT/NET Ki r n , . . norepinephrine 

doses P e, d a y f„ r opIi Is '° addk "°" ' iabi,i,y ~ 

„„' , reph,ne P hn "«- <*«=. a„ d serotonin w„h pani e„, ar ra , ios 

a „„ d ; - 456 - discioses «** « - ,„ „ 

P-„, No. 3.6*6.763. oeseHoes the use of phe „ y , leirahvdroisdquinolij 
envanves , . — an d aa„ h>p o.e nsive , C a„a di a„ Pa,e„, AppIica io „ No \ 
«e,oses ,ne ose of P „e„ y , ,e, rahydr o is o qUi „„, ine derivaIives as anIidepressa „ ts; _ * ^ 
20 ,^,„ are . Iy no „ Mlec , ive a , , o norepinephrjne seroMnin an<) • - .bed 

a^~ 7 '' 56 ; ' d,SdOSeS " denLves a : V 

agen s. PCX lnl en, a „on a , Applicadon N , WO98/40358 djsdoses ^ ^ rf 

25 WoZ l I T ~ " "~™»* derivaiives as a „, ica „ee r 

8 en,s. WO, Z23458 a,so d escnbes 4 P he„ y ,-s 0 bs,,, u ,e d .e.rah^oisooa.noUnes as NMDA naeeonar 
..aands nsefu, fos Unions assoca,. m „ ne ur o„a, ,oss. PHen y ,.s„os,„ u ,e, 

.re als o d escnbe d ,„M„„ d esh kaa , a /I l F arrnaco . ]994 . 49pp 475 . 48 , " °' S0< """° 1 "- 

Nomofens.ne® „, hich is . 4 p „ eny , subsli , uled Klrahydroisoqilinoline ^ 

so zz~r kt of dopamine and ° ,her c — - - — 

anen, a . Tnns. .hens eo„„„ 0 es ,„ rema ,„ . need , 0 deve , op ^ ^ 

no, have , h e seHoas s, d e effee.s assoa,a,e d w„ h Nomife „ sineS or ,„ e £u „ en ,, y prescr j^j b "' * 

psychostimulants. ' F «cnoea 

35 denva, ^ ^ ^ " eKroaryl -nvdroisooninoHne 

derivatives compounds which block renmoL^ «r L ' ^"'"onne 

reuptake of noreph.nephnne. dopamine, or serotonin, and are useful 
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as aUemarives .o merhyiphenidate, and Known psychostimuiants. in ,he rrea.men, of ADHD and orhe, 
neurological and psychiatric disorders. 

The present inventors have discovered that the claimed compounds which block reuptake of 
norepinephrine, dopamine, and serotonin with particular selectivity ratios, e.g., being more selective for 
5 the norepinephrine transporter (NET) protein than dopamine transporter (DAT) protem or sero tonm 
transporter (SERT) protein (lower Ki for NET than for DAT and SERT). It is postulated that the 
Zounds would therefore he effective as an ADHD treatment with reduced addict.ve liabthty prof.les. 
In particular, some of the compounds of this invention are surprisingly and panicu.arly selecuve Tor 
Z over the SERT protein, thus a.so affordmg compounds wUhout the known S1 de effect proH.es of the 

10 selective serotonin reuptake inhibitor (SSRI) class of compounds. 

CyrpmcrY nf the. Invention 

This invention is directed to a compound of formulae (1A-F) : 




1A-1F 



15 wherein: 

,he carbon alom designated * is in the R or S configuration; 

R . is C -C a lk y, C,C. a lk enyi, W a. k yny., C,C. cycioai.y, o, C,C, cyc,oa, k y.a, k yl. each of . ,ch 
i5 oprionany sabstiinred with 1 to 3 substintents independent* seiected a, eacb occnnence thereof from 
C -C alkyl. halogen, aryl, -CN, -OR" and -NR*R"'; 
„ R : is H. C,-C. amy,. C,C. a lk eny,, C,-C. aiVyny,, C,-C„ eyeioaisy,, C,C, cyc>oa, k y.a. k y. or C,-C. 

"TrLogen. -OR", -S,0).R». -S ( 0,NR"R». -CN, -C ( 0>R«. -C ( 0,NR"R", C.-C. a, k y,. ^ 
a, k e„y> C-C altyny,. C,C. cyOoaOty,. C.-C, cyCoalVyh...... -OfphenyO or -OtbenzyO, 

of .O phenyO and -Ofbenzyl, is optionaHy substituted front . >o 3 times wi.h a substimen, seiecKd 
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independemly at each occurrence thereof f mm k i 

Of wherein R' is a C-C a v7c C 1 Tr T ^ -* ^ ^ " 

cycfoatlcylalkyf group ,„ en ^ " ' ^ ^ ^ • <W • 

/ E P- men sa.d group IS opt.onally substituted with from 1 1n 7. . u 

independents at each occurrence thereof from C -C alky, halo* 1 

5 provided that for compounds of formula IA , R , "* ^ - 

cycloalkyl or C -C cvcloalkvlalk, . u * Cj Q a,kynyK C - C * 

v 4 c, cycloalkylalkyh each of which is optionally substituted with from . ,„ , \ ■ 

se.ected.ndependentlyateachoccurrencethereoffromC-C alley, halo , ^ 

NR V R"'; ' ' aiky '- hal °g e n. aryj, -CN. -OR" and - 

provided that for compounds of formula IR R'.c rv u , 

independently at each occurrence thereof from hi ' tUem ^'^^ 

alkoxy; fr ° m ha '° gen - ^ C ^ a,k >". C,-C 4 haloa.kyl. or C.-C, 

*< is H. halogen. -OR". -S<0)„R<<. -S(0)NR"R^. _ C N, -C(0)R* -C(0)NR"r<: mp-o- 
C-C,alkenyl,C,-C alkvnvl C r , ., . * ' - NR R . C,-C„ alkyl. 

cyeioalkylallry, group , hen sa ' id 1 ly ': C - C - " k ^ 1 C =- C - al ^>' ^ ^ioaiK,, or C,C, 

1 e uup. men said group is opiionally subsliiuied with from I .„ j ,. 
independent a, each occurence .hereof from C -C akv, h 
20 provided .ha, for compounds of formnia IC . R- U C f a MoT 7 T ^ " 

cycloallryl. or C.-C, cycIoalKylallcy, eaeh of w h L " ^ C ^ 

subs.i.uen.s seieered indepenL.I a e h 1 " " ° P "° na " y ^"'^ ^ ' » 3 

pciiaentiy at each occurrence thereof from C-C .u-vi k . 
and -NR-R". or „> and R" „ r R and R - moy ^ ^ q ° m C ' C ' -CN. -OR" 

provided thai for compounds of formula ID R' ic rv 1. „ 
25 S,0).R«. eaeh of -Olpneny,, and oTh n ^ ■ OC '° )R "' ^ " 

se.ee.ed indepeuden.I, a, e ^ " 0P " 0 " a " y ' " 3 — ^ ' — — 

™" ' here0f ,>0m hal ^"' — C,C a lkyl . C,C, ha,oa, k y,. or 

R'.R'a„dR'i„eom p „u„d S ofeaehof,hef„rn,uh,elA.IB IC ID lEandIP 

halogen. -OR". -S(0)R ,: -CN QOrp" 6 lnde pendenlly H. 

30 N R ^C ( 0,KR»R...C-C a ^cTl 'T* •^"""•^W.^^ ,. 

■ndependenlly a, eaeh oecun-ence ,he reo f from C -C alkv, „„,„ " e, " S SeleC ' ed 

andR-orR' a „dR'maybe.O.C,R-). 0 . J " l . v '- halogen, aryl. -CN. -OR' and -NR'R'". or R* 

35 ^», fe - WW> ^ 1E ^, o>eof|lMR ,^ 
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or R- and R" are each independent -0-C<R», 0- in compounds of rhe fonoulae IE. b». only where R' is 
fluoro. chloro or methyl; 

or r' and R- can independency a,so be -OCR' VO- in compounds of ,he formulae IE. bo, only where 

R* is fluoro, chloro or methyl; 
5 R'isH halogen, or OR", provided that fo, compounds of formula IF. R" is halogen; 

R- and R» are each mdependen.ly H. C,-C, alkyl. C,-C 4 haloalkyl. C.-C, alkoxya.kyl. C,C. cycloalkyl. 
C -C cycloalky.alkyl. -C(0,R". phenyl or benzyl, where phenyl or benzyl is oplionall, subsrirmed from 
, ',o 3 rimes wirn a S ubs,i,uen, seleered mdependenrly a, each occurrence .hereof from halogen, cyano. 
C -C alkyl, C,-C 4 haloalkyl, or C,-C 4 alkoxy; 
10 or R^nd R"' are taken together with the nitrogen to which they are attached to form pipendme. 
pyrrolidine, piperazinc, N-methylpiperazine. morpholine, or thiomorpholine; 
R" is H C -C alkyl, C,-C 4 haloalkyl. C,-C 4 alkoxya.kyl. C,-C. cycloalkyl, C 4 -C 7 cycloa.kylalkyk - 
C(0)R" Phenyl or benzyl, where R" isa C,-C 4 alkyl, phenyl or benzyl group, then said group ,s 
optionally substituted from 1 to 3 times with a substituent selected independently a, each occurrence 
15 thereof from halogen, cyano, C,-C 4 alkyl, C,-C 4 haloalkyl, or C,-C 4 alkoxy: 

R « is H, amino, C,-C 4 alkyl, <C,-C 4 alkyDamino, C,C 4 haloalkyl, C.-C, alkoxya.kyl, C,-Q cycloa kyl. C, 
C cycloalkylalkyl, phenyl or benzyl, where phenyl or benzyl is optionally substituted from 1 to 3 tunes 
with a substituent selected independently from halogen, cyano. C,-C 4 alkyl, C,-C 4 haloalkyl and C,-C 4 



alkoxy; A - * 

20 or R" and R» are uken rogerher wirh rhe nhrogen >o which rhey are auached ro form p.pendme. 
pyrrolidine, piperazine. N-methylpiperazine. morpholine. or .hiomorpholine; 

provided ma. only one of R* and R» or R" and R» are ,aken .oge.he, wi.h .he nurogen ,o which ,hey are 
auached ,o form piperidine. pyrrolidine, piperazinc. N-me,hy,p,per»zine. morpho.ine. or .hiomorphohne: 
R " is C,-C 4 alkyl, C,-C 4 haloalkyl or phenyl; 

K ^Hs pC 'wtich is opnonally subs,i,n,ed 1 -3 .imes wi.h halogen, cyano. C.-C, alkyl, C,-C, haloalky, 
and C,-C 4 alkoxy. or 

an oxide thereof, a pharmaceuttcally acceptable salt thereof, a solvate thereof, or prodrug thereof. 

30 PETAlj ED DESCRIPTION OF THE INVENTION 

As used above, and throughout the description of the .nvention. the following terms, unless 
otherwise indicated, shall be understood to have the following meanings:- 

The term "Alkv." means an aliphatic hydrocarbon group which may be straight or branched 
navino about . ,o about 6 carbon atoms in the cha.n. Branched means that one or more lower alkyl 
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groups such as meihyl. ethvl or nro n ,,i 

The -Alkeny," means „,„,.. . ' ' ' pemyl - Jnd • , -P era )''- 

.ower a, M group s such as rae , hy| MOmS Chai "' — te « - -» 

« «. roay ji ;::;;:;;::t hydr r°" group comainra8 a ■** 
io p ref e TCd alkynyl groaps have 2 , o a b :r; ca v,ng abou ' 2 ,o ab °- 6 — - * **. 

■owe, alkyl groups soch aj « "*» a '° mS " "» B ™"<° nrenns U- one or nrore 

-W. .™ P s rne.nde e, byayl p ' " » ' "« *W ^ 

The ,e™ " Ary r ™L sC ^ 2 - b °' yDy1 ' »-*W and 

enrhon n.oms. P re,erab,v of , „ J™'" ™" " ring s y s,en, of 6 ,„ abou , 14 
15 „ ap „, ayl . ' ^resenra riv«^, groopsiacludep| , eny , and 

The term "Heteroarvl" meanc 
-non, 14 ring aloms . prefera y b , y :r,'T n<,CyC,iC ° f mU " iC,C,iC «— °' — ^ .o 

rin g s y s,e m is/a re elamenl(s) OIhw ^ , ' a '° mS - " WWCh " — " - — - 
ne.«ro^,s eon, ai „ abouI 5 ,„ 6 r - aloms _ '"'"^ "«^en. o* yg e„ or sulfar . P[cfmd 
•0 lens, . nnsogen. „ xyg e„ or s U l fu r alom * ^^'^^ ^ry, ^ , ha , a| 

Wnotayl: furan,.: ,hie„ y , : pytjdy| . „ P , . ° X,<ie ' R ^n. a „ve „e,e,o aiyls include 

— * ™ ^ 7-" '—-<* — <* ^ Pyra2olyl: 

****** l<2H,. p „, hala2ino „ y , £J ; *-** ""»*>* qn,n OMlinyl; 
» a2aindolyl: ^ , -*-*•'■»>*-*<: —orara^ 

* p^o Pyrtdyl; insr^rr.r^ ,h ~- * 

..2.4-, ria2inyl: ben201nia20ly| and ihe nk Py ls °n'"»°»"y' ; oenzo azaindolyl: a2abca2imidaz0 , y| 

The term "Alkoxv" means an *li 1,1 n 
-e mplary alkoay grMps - , nc , ode ZZVl* Km a ' ky ' W iS - ^ 

Tne «. -C„ mpounds of , h£ in ZTlZ ' " Pr0P °"' "" bMMy h£P '^ 
eomponnds of general f„ rmu | ae ,,. p. . ' " el,l " valen, "Passions, are raeam ,o embrace 

P-odmgs. , be P h arma een, iaa , lv aaceDI ' ™ ^ -,udes ,„e 

Pe™„, Simi ,aH y . ref esenee o lit t S< " Va ' eS ' ** hVdra ' £S - ^ — - 

s- where ,he conrex, so rsennhs. For ,„e Sak e o,c, a H, y , panicillar 
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4 term WW means a non-a-matic — - ri " B " f * 

abou, 7 Ion a.cl preferably or — 5 .0 - 7 carbon — "y monocyte «« 

a „ as *M herein. Exempt cydoa.hylal.ty. groups incU.de c,c.oprop y lme,hy. and 

cyclopentylmethyl. 

The term "Halo- or "halogen- means flnoro. chloro. btomo. or .odo. 

The ,erm means both branched and srraigh-chain a. M subs.in.-ed w„h 1 o, more 

e A a,om is .enlaced with a selecrion from .he indica,ed group, provided rha, .he des,gna.ed 

a. . e vrtc* rie -C» then 2 hydrogens on the atom are replaced, 
hv their valency. When a substituent is keto (i.e.. =U). men -»y b 

by their valency ... , if such combinations result in stable 

Combinations of substituents and/or vanables are permissible only 

compounds . by "stable compound" or-stable-structurelis meant a compound that ,s sufficient* 

20 

Haddi.ion.ahs and baae addi.ion salts, of compounds of .he present, nvenuon. Thesesal.s 
25 li ,o salts can be prepare, by sepamte,, reacting .he puriHed compound in its <™*™J™^ 

30 —s. salicylates, propionates. me,hy,e„e.b, 5 .b.hydr„,ynaph,hoa,es genu, es. tseth.onates. 
d ,p-,o.uo y ,— me.hane.su lp hona,es. e.hanesulphona.ea. benaenesulpho . 

P— , P ho„a^^^ 

i c m Rproe etal "Pharmaceutical Salts, J. rnarm. oci., p 

"led herein b y reference, Ba, adCinon salts can a, S o be ptepared b y separate,, reaettng the 
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purified compound in its acid form with a « n u*M» 

Base a ddi.io„ sal , s include Tl 7" " *~ ** *° - - 

-* *. sodium , pol ::: t — y accep,ab,e and — «~ — 

sod, Um and po,asai um salts are pX s ^""'^ ^ ^ 

5 ha.se* which i n c ud e aod ium Z II I" " ' n0rganiC ^ addi "°" 53,15 ~ ~ *« — 
— -n h y dro* id e. JL^T" P< " aSSiUm 

P*^ .Code ,hose a.!! ^ 5UffiCie "' ^ » *» ' — - 

«ic* a„ d accep,abim y for IeIcT u " raedW " a ' ° f ">» 

10 a^ne^*!^"^^ 

W-**-*^^^ tahytened ' an,ineCh, ~ i '»''"" li "=.p ro c. i ne. 
.e,rame l hv,am m o„, um hydr0 I ^ ' ^-V™M>.a,n,„o m e,ha„e. 

he„ 2y ,a ~anr m£ ' ,ben " ,amme - *™e, y ,a milK . N- 

co mP „i a :i;i:z:;:: a : iy acccp,ab,e prodross " as ^ — *- ~ - - 

m... ^ resPO „. an : : ssues un,aD5 and iower anima,s - iih — ««*». 

20 ronne^.ended.e" :e as he ^/Tr^^'*^ 1 "^-*.-.^ 

raPi d, y ,„ nsfom ed. by i :;:r e by b r ysis in b " ,od ' r ™> ^ - 

25 (SU eh as ace, yl , p ro pi „ ny , b „, ^ ~ £ * « ~ - -* W as a, kanoyl 

and snta^ted „e„ 20yl) alk oxv t' t a " d '"^'""'^ ' SU ' h « S 

.^O.n.d^C^^ 

eese wi,h which ,he ■ne.abohcanv , T " SUCCinyl) - ^ Be ""» » f *» 

are c,eave d in vivo Z 2 2 d ^"^ °' *" C ° mP ° U " dS «" » -* -n,,o„ 

resn,, of e„h an ee d s olub h ^ ""7* *" "> " hibi ' "~ as . 

■he presence o, ,he n,e,a J,l e I b ab ^"°" '""'^ ^ * ~ «» vta. or 

e, a,, Ed.. Acaden,ic Press. 42. p . W -396 A T f "' '" nZym0 '° 8y - K WWde ' 

35 Kro^rd-Ursen and „ J^J" ' ^ ^ D ""^- 

Bu„d.. aa rd. ed.. Ch ap ,cr 5: -Desifn a „d Ap pli c a ,,„„ s of Prodrugs" p , „. I9 , 
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_ _ j __j o n i 1000. j 0Urn al of Pharmaceutical 
,„,, Advam*d Dro «De li »^Rev,ew,H.Bu« l g M d 8.P..-3 . ,99 

Sciences. 77, p. 285, ,988; Chen,. Pharm. Bull.. N. Naxeyae, el. 32. p. 692. .984, Prr, g 

Deliver System, T. Higuchi end V. S,e„a, Vol. ,4 of .he ACS. Sympos.um Sene, and B,orevers,hle 

^Drug Design, Edward B. Roche, ed., American Pharmaceu.ica, Associanon and Pe.gan.on 

5 Pmss .987. which are inco^ed herein by reference. Espies of prodrugs include, bu, are no. 

Ilmired ,o. acerare, forma,e and ben 2 oa,e der.va.ives of alcoho, and amine foncriona, groups ,n ,he 

comoounds of the invention. 

The rem, "Therapeu.ically effecr.ve .s nrean. ,0 describe an amoum of compound of 

lh e presen. invenrion effec.ive in incasing .he levels of seroronin. norepinephrine or dop.rn.ne a, .he 
,0 yn U and ,hus producing .he desired rherapeu.ic effec, Such amoun.s generaily vary 

of fac.om we,, wimin .he purview of ord,„ari,y shiUed anisans given .he deseripnon prov.de 

it. — - — ,iro,,a,iM; ,he panicuur s : we : 

" e weigh., heigh., genera, physical condh.on and medical hisrory: rhe particular compound used, as 
Z carrier in which i, is — ed and .he roure of adminis.ca.ion se,ec.ed for ,. and, .he na,u,e 

1 5 and severity of the condition being treated. 

The .erm "Pharmaceurica, composhion" means a composi.ion comprising a compound of 
formulae „A-F> and a, *as, one componem seleced from .he group comprising P*»~* 
aeceprable careers, diluen.s. adjuvan,, excipienu, or vehicles, such as preservmg agem, OH 
disimegranng agem, waning ag*m, emu.sifying agem, suspending agem, swee.en.ng agenrs. 
20 H Oring agems perfuming agem, anr.bacreria, agem, an.ifunga, agenrs. dicing agems and 

"iZ I agems depending on ,he namre of rhe mode of adminis.ra.ion and dosage form, Exampies 
orCrding agems inCude e,hoxy,a.ed isosreary, alcohols, po„ox,e.h„ene sorb.ro, and sorbin 
J! m Jrylnine cellulose, alum.num merahydmxide. ben.rn.Ue. agar-aga, and rragacamh. or 
m res of rhese subsrances. Prevemion of .he aeon of microorganisms can be enured by van u 

, ik e h may also be desirable ro ,nc,ude ,so,o„ic agems. for examp.e sugar, sod.um chlor.de and ,he 
2 longed absorprion of .he injecuble pharmaceurica, form can be brough, abou, by .he « of 

1 delaylg absorpr.on. for example, aluminum mon„s,era,e and gelarin. Examples - 
Crier, diluem, so.vems or vehicles include ware, e.hanol. polyols. suhable m.x.ures ,h reo, 
30 vegemble oils .such as olive oi„ and inject organic es,ers such as e.hy, oleare. Examp, of 
ex .Piems ,nc,„d. ,ac,ose, milx sugar, sodium curare, calcium carbonare, dicalcum phospha,e 

Examples of .ubricams inCude magnes.um s.eara.e. sod.um ,aury, su.pha.e. .a,c. as we,, as h.gh 
molecular weight polyethylene glycols. 
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The rem, "Phannacen.iconv accepraWe" means i, is. willlin Ihe ^ „ f solmd me(jica| 
judges, suit a W e fo, ,se i„ comae, wilh ,„ e ce||s of humans ^ |ower anima|j whhoui 

■ m , a „on. anergic response and the , ik e. and are commence wilh . reasonab|c ^ '• 

™* "™ica, ly accept dosage forms" ras d „ sa g e forms of ,„ e „„ 
_. and , ncludes , for £xamp , e iaWeK drjgees powdm eiuire ^ 

nchtdtng suspense, sprays . , nhalaMS lab , e|s |ozenges emuisionj 

Phones, as we„ as ,i,„id prions for inJecIion , ^ ' 
and formulations generally may be found in R Pmi „„,„ - r>u 

CO.. Easton, PA. iates, edL ' ' «— «- Science, M ac k Pushing 

PREFERRFH EMBOntMFM TS 

Another embodiment of the invention is a compound of formulae 1A-IF 
wherein: 

the carbon atom designated * is in the R or S configuration, 
wherein An0theremb0dimem ^ """"" " " ^ IB ' IC ' ID < IE "* * 

z fZ;7;;;r d w,,h from 1 to 3 subs,i,uems se,ec,ed — - - — 

thereof horn C,-C alfcvl. halogen, my], -CN. -OR" and -NR'R" „. 

20 wherein A "°' her Cm> "* > " n "" " ** " 3 COmPOUnd ° f f0 ™ U ' ae ^ ' B ' ' C ' ,D ' ,E - * 

C„ he JJ. C '" C - a ' k> '- Cl " C - a,kenyl ' C =- C ' a ' k,nyl - C '" C - C '- C - ^'°°'Ma. ky , or C, 

Another embodiment of rhe invenrion is a compound of formulae IA. wherein- 
R as C,-C. a lkyl . C-C. allten yl . C,C„ a, ky „ yl . c,-C. c y C„a, kyl „ r Cj -C, cyc,«. kyh | kvl M ch of 

which is optiona y substituted with f mn , i * u • 

.h ff , ; subst.tuents selected independently a. each occurrence 

thereof from C,-C alkyl. halogen, aryl. -CN. -OR'' and -NR*R'« 

Another embodiment of the invention is a compound of formu.ae IB, wherein- 

30 o t » T^'" "° (ben2y,) - -° C(0)R " W W ' ^ °' - -Ofbenzv.) 
30 o^na„y S ub S „,ted with 1 ^ 3 subst.tuents selected tndependent, at each occurrence thereof from 
halogen, cyano, C.-Q a.kyl. C,-C 4 ha.oa.kyl or C,- Cj a.koxy. 

Another embodiment of the invention is a compound of formu.ae IC. ID, IE and IF wherein- 
R is H. halogen. -OR". -S(0)„R"*, -S(0)NR"R^ - C R -C<0)R", -C(0)NR" R '\ . 0 (pheny,j - 
C« -OC ( 0) R -or -S(0)„R, C,-C,. alkyl. C; -C ft alkenyl. C,C. alkyny,. C.-C. cycloa, y, an C C 
3. cyc,oa,ky.,ky,. wherein each of C r C a,y,. C,C„ a.eny, C -C,. a.kyny, C,C, c cloalkv, an C - C 
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ccloalkvlalkyl is optionally subsumed with from I to 3 subs,i,u*n,s se.ec... independent* a, each 
„ce .hereof from C,C, alkyl. halogen, aryl. -CN. -OR" and -NRV. and — - * — 
0<pheny,> or group, then said group Is optionally substhuted with . ,0 3 sub— selected 

ld ependen„y a, each occurrence thereof from halogen, cyano. C.-C. alky.. C,-C. ha.oa.ky. or C,C. 



in 

alkoxy. 



10 



15 



Another embodiment of the invention is a compound of formula IC. wherein: 
R 4 is C.-Q a.kyl, C-C. a.ke„yU C-C fc alkynyl. C,-C cycloalkyl. or C 4 -C, cyc.oa.Kyla.kyK each of 
which is optiona.ly substituted with from . to 3 substituents selected independently at each occurrence 
thereof from C.-C alkyl, halogen, aryl, -CN, -OR" and -NR*R"'. 

Another embodiment of the invention is a compound of formula ID, where.n: 
R 4 is -O(phenyl), -O(benzyl), -OC(0)R'\ -NR"R'= or -S(0)„R'% and said -O(phenyl) or - 
O(benzyl) is optionally substituted with 1 to 3 substituents selected independently at each occurrence 
thereo f from halogen, cyano. C.-C alkyl, C.-C 4 haloalkv. and C,- Cj alkoxy. 

Another embodiment of the invention is a compound of formula .A, IB, IE and IF, where.n: 
r 4 is H . halogen, -OR". -S(0).R'\ -S(0)NR«'R' ; . -CN, -O(phenyl), -O(benzyl), -OC(0)R . - 
C(0)R" -C(0)NR»R'=. - NR"R'\ C.-Q alkyl, C-C, a.kenyl, C-C,. a.kynyl, C,-C 6 cyc.oalkyl and C-C 7 
cyc.oa.ky.a.ky., wherein R" is a C.-C. alky., C,-C alkenyl, C-C alkynyl, C,C cyc.oa.ky. or C -C, 
cyc.oa,ky.a.ky. group, then said group is optionally substituted with . to 3 

,L P endent.y at each occurrence thereof from C,-C, alky,, halogen, aryl, -CN. ^ ^ 
20 wherein R 4 a -(O)phenyl or -(O)benzy. group, then sa.d group is optionally substttuted from Holmes 
with a substituent selected independently at each occurrence thereof from halogen, cyano, C.-Q alky., 
C-C haloalkyl. and C,-C 4 alkoxy. 
' ' A „„,„er ^o**** of -he invention i S a compound of formulae .A, ». .C. .0 and ,F. where.n: 
R> r end R- are each independently H. halogen. -OR". -S(O) R' : . -CN. -C(0>R . -NR R - 
25 C(0,NR"R". -NR"C(0)R», -NRW. -NR"C<0>NR«R". C,-C.a, k y1, C-C. alkenyl, Cj-C t alkynyl. 
C -C eye.oa.ky. or C.-C, eyc,oa,ky,a,ky,, where.n each R>. R' and R> is independently a C,-C. alkyl. C - 
C al'kenyl. C-C. alkynyl. C,-C. cyc,„a,ky. or C.-C, cycloalkylalky, group, .hen sa,d group .s opuona.ly 
substituted front I to 3 tunes with subst.tuents se,ec,ed independently a, each occurence thereof front 
C -C alkyl, halogen, aryl. -CN. -OR" and -NRV. or R' and R* or R* and R' may be -O-C.R ) : -0-. 
30 ' Another embodiment of the invention is a compound of formula IE. wherein: 

when R' is fluoro. chloro. or methyl: then R* and R" are each independently H. halogen. -OR . - 
SfO) R'"\ -CN. -C<0,R". -NR 'R '. -C.O>NR"R". -NR"C<0>R». -NR"C(0)jR' : . -NR"CO,NR R . C -C. 
a,ky,'. C.-C. alkenyl. C-C. alkynyl. C-C. eycloalky. or C.-C, cycloalkylalky,. wherein each of R and R 
are . C ic a.ky,. C.-C alkenyl. C.-C. alkynyl. C,C. cyc.oa.ky, orC.-C, cycloalkylalky, group, satd 
35 group is o tionallv substuuted with from , to 3 substituents se.ec.ed tndependent.y a, each ccmrence 
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thereof from C.-C, alky., halogen, aryl, -CN, -OR" and -NR V R"', provided that R'is not fluoro. chloro. or 
methyl 

Another embodiment of the invention is a compound of formula IE, wherein: 
R' is fluoro, chloro or methyl, then R' and R A together can also be -0-C(R l2 ),-0-. 
5 Another embodiment of the invention is a compound of formula IE, wherein: 

R' is fluoro. chloro or methyl, then R' and R* together can also be -0-C(R'VO-. 
Another embodiment of the invention is a compound of formulae IA-IE, wherein: 
R" is H, halogen, or OR". 

Another embodiment of the invention is a compound of formula IF. wherein 
10 R* is halogen. 

Another embodiment of the invention is a compound of formulae 1A-F. wherein: 
R* and R" are each independently H. C,-C 4 alkyl, C,-C 4 haloa.kyl, C,-C 4 alkoxyalky. C -C 
cycloa.ky,, C 4 -C 7 cyc.oa.ky.alkyl, -C(0)R". phenyl or benzyl, where said phenyl or ben 2 y, is optionally 
substituted from I to 3 times with a substituent selected independently a, each occurrence thereof from 
15 halogen, cyano, C,-C 4 alkyl. C,-C 4 haloaJkyl, or C,-C 4 alkoxy; or 

R< and R - are taken together with the nitrogen to which ,hey are attached to form pyridine 
pyrrol.d,ne, piperazine. N-methylpiperazine. morpholine, or thiomorpholine rings. 

Another embodiment of the invention is a compound Of formulae 1A-F, wherein- 

20 CO.**? H ; C, 'k 4 a,kyJ ' C '" Cj ha,0a,ky1 ' C '" Cj a,k ° Xya,kyU C '- C » CyCl ° a,ky '' ^ cycloalkylalkyl, 
20 -C(0)R , pheny. or benzyl, where said phenyl or benzyl is optionally substituted from , to 3 times with 

a substituent selected independently a, each occurrence thereof from halogen, cyano, C -C alky. C -C 
haloalkyl. or C,-C 4 alkoxy. ' 4 * ' J 

Another embodiment of the invention is a compound of formulae IA-F. wherein- 
R° is H, C,-C 4 alkyl, C,-C 4 ha.oa.kyl, C,-C 4 alkoxya.kyl. C r Q cycloa.ky.. C 4 -C, cyc.oa.ky.a.kyl, 
25 pheny. or benzy., where said pheny. or benzy. is optionaHy substituted from 1 ,o 3 times with a 

substituent selected independently at each occurrence thereof from halogen, cyano, C,-C 4 alky. C -C 

haloalkyl and C,-C 4 alkoxy; or 

R" and R'" are taken together with the nitrogen to which they are attached to form piperidine 
pyrrohdme, piperazine. N-me,hylpiperazine. morpholine or thiomorpholine rings. 
30 Another embodiment of the invention is a compound of formulae IA-F^wnerem: 

R" is C,-C 4 alkyl, C,-C 4 haloalkyl or phenyl; and n is 0. I. or 2. 
Another embodiment of the invention is a compound of formulae IA-F. wherein: 
substituents R'-R* are as set forth in the following table: 
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Table A 





1A 


ib r 


IC 


ID 


IE 


IF~ 1 


R' 


C -C 6 alkyl. C,-C ( alkenyl, C r C 6 alkynyl, C,-C 6 cycloalkyl or t_ 4 -t_ 7 
cycloalkylalkyl. each of which is optionally substituted with from 1 to 3 
substituents selected independently at each occurrence thereof from C.-C, alkyl, 
halogen, aryl, -CN. -OR' and -NR'R'" 


R 2 


H, C,-C 6 alkyl, C,-C 6 alkenyl, C,-C, alkynyl, C,-C 6 cycloalkyl, C 4 -C 7 
cycloalkylalkyl or C.-C, haloalkyl 1 


R 1 


C.-C, alkyl, 

c 3 -c A 

alkenyl, C,- 
C 6 alkynyl, 

cycloalkyl 
or C 4 -C, 
cycloalkyl- 
alkyl, each 
of which is 
optionally 
substituted 
as set forth 
above for 
the groups 
in R'oflC- 
IF 


-O(phenyl), 
-O(benzyl), 
-OC(0)R'\ 

-S(0) 0 R'% - 
wherein, - 
O(phenyl) 
and - 
O(benzyl) 
are 

optionally 
substituted 
1 to 3 times 
with cyano, 
halogen, 
Gj-Gj alkyl, 

c r c A 

haloalkyl, 

orC,-C 4 

alkoxy 


H, halogen. -OR", -S(O) R ,3 ,-S(0)NR"R'% -CN, - 
rtnxn' 2 -rrCttNR"R 12 C-C alkyl, C-C. alkenyl, C,- 1 
C, alkynyl, C,-C„ cycloalkyl, C 4 -C, cycloalkylalkyl, - 
OCphenyl), -O(benzyl) and -OC(0)R'\ wherein C,-C t I 
alkyl, C,-C„ alkenyl, C,-C 6 alkynyl, C,-C t cycloalkyl 
and C 4 -C 7 cycloalkylalkyl are optionally substituted 1 
with I' to 3 substituents selected independently at each 1 
occurrence thereof from C.-C, alkyl, halogen, aryl, - 1 
CN, -OR" and -NR'R 1 " and wherein -(O)phenyl and - 1 
(O)benzyl are optionally substituted as described for 1 
these groups in R* of IB J 
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Table A (continued) 



R 4 



IA 



IB 



IC 



R' 



H. halogen, -OR", - 
S(0)„R ,: , -S(0)NR"R" 
CN, -C(0)R'\ - 
C(0)NR"R ,; , . NR"R" 
, C,-C 6 alkyl, Q-C, 
J alkenyl, C.-Q alkynyl, 
C ,-C h cycloalkyj, C 4 -C 7 
cydoalkylaJkyl, wherein 
C, Q alkyl, C,-C 6 
alkenyl, C,-C A alkynyl, 
C ,-C s cycloalkyl and C 4 - 
C 7 cycloalkylalkyl 
optionally substituted 
with from I to 3 
substituents selected 
independently at each 
occurrence thereof from 
C.-C, alkyl. halogen, ary] 
-CN, -OR v and-NCTt M 



C.-Q alkyl, 

c-c, 

alkenyl, C : - 
C, alkynyl, 

cycloalkyl, 
or C r C, 
cycloalkyl- 
alkyl. each 
optionally 
substituted 
as for R J in 
IA f IB, IE 
and IF 



ID 



-O(phenyl), 

-O(benzyl), 

-OC(0)R'\ 

-NR n R"or 

-S(0).R'\- 

O(phenyl) 

and - 

O(benzyl) 
optionally 
substituted 
1 to 3 times 
with cyano, 
halogen, 
C.-C, alkyl, 

haloalkyl, 
orC r C 4 
alkoxy 



IE 



IF 



H. halogen, -OR", -S(O) R \ -CN -C(0)R' 2 mr"p' 
-C(0)NR»R» .nr-qo R » -NR CfO)R i; ' * 
NR C(0)NR R -C.-Q alkyl, C-C, alkenyl, C-C 
alkynyl. C r C„ cycloalkyl or Cj -C 7 cycloalkv laikyl 
where.n each of C.-C. alky,. Q-C alkenyl. C-c" 
alkynyl C,-C cycloalkyl and C.-C cycloa kylalkyl is 
opuonally substituted with from 1 to3 substituents 

rom c' c T"^ ^ CaCh < he ™ 
nTr »' \> ' y ha, ° gen - aryl " " CN < -OR'and - 
NR R . or R and R ■ or R" and R 7 may be -O-CfR''),- 



H, halogen, -OR", - 

S(0)„R'\ -S(0)NR"R ,: 

CN, -C(0)R'\ - 

C(0)NR"R'\ - NR"R ,: 

C.-C. alkyl, C,-Q 

alkenyl. C,-Q alkynyl. 

C ,-C, cycloalkyl, C 4 -C 7 
cycloalkylalkyl. wherein 
C.-C, alkyl. C-C. , 
alkenyl, C,-C 6 alkynyl. 
c rQ cycloalkyl and C,- 
C, cycloalkylalkyl 
optionally substituted 
with from 1 to 3 
substituents selected 
independently at each 
occurrence thereof from 
C,-C, alkyl. halogen, aryl, 
-CN, -OR" and-NR y R"' 



for R 5 - 7 in 
IA-1D. R\ 
R 6 (orR", 
R') are -O- 
C(R'VO- 
only where 
R' (or R 5 ) 
is F. CI. or 
Me 




see R\ R" 
and R 7 for 
IA, IB, IC 
and ID 
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Preferred embodiments of this invention are compounds of formulae IA, IC, ID, IE and IF, 
wherein: 

R' is C,-C 4 alky I, C r C„ cycloalkyl or C 4 -C, cycloalkylalkyl, each of these groups being 
optionally substituted with from 1 to 3 substituents selected independently at each occurrence 
5 thereof from C.-C, alkyl. halogen, aryl, -CN, -OR" and -NRV". 

Preferred embodiments of this invention are compounds of formula IB, wherein: 

R' is -O(phenyl) or -O(benzyl). is optionally substituted from 1 to 3 times with a substituent 

selected independently at each occurrence thereof from halogen, cyano, C,-C 4 alkyl, C.-C, haloalkyl, or 

C,-C 4 alkoxy. 

10 Preferred embodiments of this invention are compounds of formulae IC, ID, IE and IF: 

wherein R' is -O(phenyl) or -O(benzyl), and is optionally substituted from 1 to 3 times with a 
substituent selected independently at each occurrence thereof from halogen, cyano, C,-C 4 alkyl, C,-C 4 

haloalkyl, and C,-C 4 alkoxy. 

Preferred embodiments of this invention are compounds of formulae IC-IF, wherein: 

15 R'isH. 

Preferred embodiments of this invention are compounds of formulae 1A, IB, IC, IE and IF, 
wherein: 

R 4 is C,-C 4 alkyl, C-Q cycloalkyl or C 4 -C 7 cycloalkylalkyl, each of these groups being optionally 
substituted with from 1 to 3 substituents selected independently at each occurrence thereof from C.-C, 

20 alkyl, halogen, aryl, -CN, -OR° and -NR*R'". 

Preferred embodiments of this invention are compounds of formulae 1A. IB. IE and IF, wherein: 

R J is H. 

Preferred embodiments of this invention are compounds of formulae IA, IB. IE and IF. wherein: 
R J is -NR"R ,: . -O(phenyl) or -O(benzyl), each of these aryl groups being is optionally substituted 
25 from 1 to 3 times with a substituent selected independently at each occurrence thereof from 

halogen, cyano, C-C 4 alkyl, C,-C 4 haloalkyl, or C,-C 4 alkoxy. 

Preferred embodiments of this invention are compounds of formulae IE and IF. wherein: 
R : and R J are both halogen. 

Preferred embodiments of this invention are compounds of formulae IA, IB, IC, ID and IF. 
30 wherein: 

R\ R* and R 7 are each H. halogen, -OR", -NR"R'\ C,-Q alkyl or C.-Q alkyl optionally substituted with 
from 1 to 3 substituents selected independently at each occurrence thereof from C.-C, alkyl. halogen, 

aryl, -CN, -OR" and -NR"R'". 

Preferred embodiments of this invention are compounds of formulae IA, IB. IC, ID, IE and IF, 

35 wherein: 
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R 5 is fluoro, chloro or methyl; 

one of R ft or R 7 is H; and the other of R 6 or d 7 u- u • 

neotnerofR 0 rR which is not H is halogen, -OR" -NR"R' 2 r r 

a, ea, h „ ce , hereof from ^ ^ ^ ^ _ qr> 



jjjj^io 1 » • "-'"gen. aryi, -LN, -OR and - 

Preferred embodiments of this 



wherein: 



invention are compounds of formulae IA. IB, IC, ID and IE, 



R* is H or halogen. 



*j™ m ' embod ' raen,s ° f ,his - «~ - *«— -a. ». lc . ID ; IE «, ,p. 



the substituents R'-R* are a* <:«»» fx«k • i_ * ., 

k are as set forth in the following table B: 



BNSDOCID: «WO 0132624A1.I > 
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Table B 



R» 



R2 



R3 



6 7 

R ,R 



R8 



1A 



IB 



IC 



C.-C, alkyl 



ID 



IE 



IF 



H, C.-C, alkyl or C.-C, haloalkyl 



C,-C 6 alkyl, C,- 
C 6 cycloalkyl or 

c]-c 7 

cycloalkyl-alkyl, 
each optionally 
substituted 



-O(phenyl) 
or - 

O(benzyl), 
each 

optionally 
substituted 



H; or, alternatively, C r C 4 alkyl, 
CrC, cycloalkyl or C r C 7 
cycloalkyl-alkyl, each 
optionally substituted, - 
NR 1 *R 12 ; or, -(O)phenyl or - 
O(benzyl), each optionally 
substituted 



H: or, alternatively, C,-C 6 alkyl, C r C 6 cycloalkyl or C 4 - 
C cycloalkyl-alkyl, each optionally substituted, or - 
O(phenyl) or -O(benzyl), each optionally substituted 



C r C 4 alkyl, 

cycloalkyl 
orC 4 -C 7 
cycloalkyl- 
alkyl, each 
optionally 
substituted 



-O(phenyl) 
or - 

O(benzyl), 
each 

optionally 
substituted 



H, halogen, -OR> 1. -NR^R 12 , C,-C 6 alkyl or C,-C 6 alkyl 

optionally substituted 

H, halogen, -OR' ». -NR» »R 12 , C,-C 6 alkyl or C,-C 6 alkyl 
optionally substituted 



H» halogen, -OR" 



H; or, alternatively, C r C A 
alkyl, C r C„ cycloalkyl or 
C 4 -C 7 cycloalkyl-alkyl, 
each optionally substituted, 
NR n R 12 ;or,-(0)phenyl 
or -O(benzyl), each 
optionally substituted 



F, CI, Me 



one is H and 
the other is 
halogen, - 

ORll,- 

NR"R 12 , 
CyC 6 alkyl 

or Ci-C D 

alkyl 

optionally 
substituted 



SeeR for 
1A-ID 



6 7 

SeeR ,R 
for IA-ID 



halogen 
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More preferred embodiments of this invention are compounds wherein: 

R' is C.-C, alky]; 

R ; is H or C,-C, alky]; 

R- is H. C.-Q alkyl. -0(pheny.) or optionally substituted -O(phenyl). more preferably halogen- 

R >s H, C.-C, alky,, -O(phenyl) or optionally substituted -0( P heny.), more preferably halogen- 

R is F, CI or Me. more preferably -OR", wherein R" is C.-C, alkyl; 

R" is H or more preferably CI. F. C.-C, alkyl, halo-substituted C.-C, alkyl or -OR" 

R" is C.-C, alkyl or -NR"R ,: ; 

R' is H or more preferably CI, F, C.-C, alky, or -OR", wherein R" is C -C alkyl 
10 A further more preferred embodiments of this invention are compound's wherein- ' 

R' is CH,; 

R : is H or CH,: 

R' is H. CH„ or -Ofphenyl, „ r -O-CH^phenyl,. each of said -Ofpheny,, or -O-CR-fphenyO is 
op,.o„a y ^y, from , IO 3 times w ,, h . ^ ^ ^ ■ 

15 .hereof from halogen, cyano. C.-C, alkyl. C,-C, haloalkyl. or C,-C, alkoxy 

R ; F - CH - CH = CH - ™..CH,CH,. CH,CH(CH,,CH,. -Ofpheny,, or -O-CH.-pheay,. where 
each of sa,d .Ofpheny,, or -0-CH, (P he„yl) is „p,io„a„y suhs.hu.ed from , ,o 3 , imK wi.h a s„bs„„,en, 

To ; K lT nden,,y a ' e " h ™ ce ,tereof from ha ' o6en - cyano - c '- c - ** c '- c - hn ' 

20 R'isH,CH,.OCH,.ForCl; 

R* is H. CH,. -OCH„ F, CI or CF,; 
R'isH.F.CI. CH..orOCH,:and 
R k is halogen. 
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further more preferred embodiments of this invention are compounds of formulae 1A-IF, 



wherein: 

R'-R 8 are as follows: 
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Table C, (continued) 
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Table C (continued) 
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That is, the specifically preferred compounds are: 

2,7-dimethyl-4-phenyl- 1 ,2,3.4-tetrahydroisoquinoline; 
30 4-(4-methoxy)phenyl-2,7-dimethyl-l,2,3,4-tetrahydroisoquinoline; 

2,7-dimethyl-4-(4-fluoro)phenyl- 1 ,2,3,4-tetrahydroisoquinoline; 

2.7-dimethyl-4-(3-fluoro)phenyl-l,2,3,4-tetrahydroisoquinoline; 

4-(3,4-difluoro)phenyl-2,7-dimethyl-l,2,3.4-tetrahydroisoquinoline; 

2,7-dimethyl-4-(4-fluoro-3-methyl)phenyl-l,2.3,4-tetrahydroisoquinoline; 
35 4-(3-chloro-4-fluoro)phenyl-2.7-dimethyl-l,2.3.4-tetrahydroisoquinoline; 

4-(3-chloro)phenyl-2.7-dimethyl-l,2,3.4-tetrahydroisoquinoline; 

2,7-dimethyl-4-(4-methyl)phenyl- 1 ,2.3,4-tetrahydroisoquinoline: 
2,7-dimethyl-4-(3-fluoro-4-methyl)phenyl-l,2.3.4-tetrahydroisoquinoline: 

4-(4-chloro)phenyl-2,7-dimethyl-l,2.3,4-tetrahydroisoquinoline; 
40 4-(4-chloro-3-fluoro)phenyl-2,7-dimethyl-1.2,3,4-tetrahydroisoquinoline; 
4-(3,4-dichloro)phenyl-2,7-dimethyl-l,2,3,4-tetrahydroisoquinoline; 

7-ethyl-2-methy l-4-phenyl- 1 ,2,3,4-tetrahydroisoquinoline; 
4.(3,4-difluoro)phenyl-7-ethyl-2-methyl-l,2.3-4-tetrahydroisoquinoline: 
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7-fluoro-4-(4-methoxy)phenyl-2-me,hyl-1.2.3.4-,e«rahydroiso q uinolin e - 

7-fluorcM-(3-nuoro.4- me thoxy)pheny.-2-„ 1 ethyl-1.2,3.4-,etrahydro j so q u I noline- 

7-fluoro-4-(3-fluoro-4- m ethyl)phenyN2- m ethyl-l,2.3,4- t etrahydroisoq ui noline- 

7-f,uoro-4-(4-ch.oro-3-nuoro)phe„y,-2- m e l hy I -J, 2 .3, 4 . tetr ahydroiso q uino«ine- 
5 4 -f3.4-dinuoro)phenyl-7-fluoro-2- m e,hyl-I,2.3,4- t e,rahydroiso q uino]i„e- 

4-(3-chioro)pheny1-7-nuoro-2- m e t hyl-l,2,3.4-,e«rahydroisoquinoIine: 

7-cyano-2-methyl-4-phenyl-1.2,3,4-«elrahydroisoq U inoIine ; 

2- m e,hyl-4-phenyl-7-trifluoromethyl-I,2,3,4-,e,rahydroisoquinoline- 
4-phenyJ-l,2.7-trimethyl-l,2,3.4- t etrahydroiso q uinoline; 
10 ^-chlorOphenyl-l^dimethyl-I^S^tetrahydroisoquinoline: 

4-(3,4-difluoro) P henyl- 1 .2-dimechyl- 1 .2.3,4-tetrahydroisoqu incline; 

4-phenyl-2,7.8-trin U oromethyl-l,2,3.4- t etrahydroiso q uinoline; 

2.7- di me thyl-8-fluoro-4-pheny.,- 1 ,2,3 ,4-tetrahydroisoquinoIine; 

2.8- dimethy l-7-fluoro-4-phenyl- 1 .2,3.4-tetrahydroisoquinoline; 
15 2,7-dimethyl-8-methoxy-4-phenyl-l,2.3,4-,e, ra hydroiso q uinolin e; 

2,7-dime t hyl-8-hydroxy-4-phenyl-l,2.3.4-,etrahydroiso q uinoline: 

^methyl^-phenyl^-trifluoromethoxy-l^^^-tetrahydroisoquinoHne- 

4-(3, 4 -dinuoro) P heny,-7- m e,hoxy-2- m ethyM,2,3.4-,etrahydroiso qu ino.ine- 

20 4 ^-fluoro-4-n 1 e t hy.)pheny.-7- m ethoxy-2- m e,hy«-,,2,3.4- t etrahydro,so qu inon 
7-methoxy- 4 -(3- m ethy))pheny l - 2 - m ethy»-l,2.3.4-«etrahydroi S o qu inoline- 
2-methyl-7-phenoxy-4-phenyl-1.2.3.4-tet ra hydroiso q uinoline; 

7-(4- m e«hoxy)phenoxy-2- m ethy.-4-pheny.-1.2.3.4-tet ra hvdroi S o q uinoline- 
7-ben2yloxy-2- m e.hyl-4-phenyl-1.2.3.4- t etrahydroiso q uinoline- 
25 7-hydroxy-2-n 1 e t hyM-r3-n 1 e t hyl)phenyl-,,2,3.4-tetrahydroiso q uinoli n e- 

4-(3-nuoro-4- m e t hy.,pheny,-7-hydroxy-2- m e I hy1-,,2,3.4- t e,rahydroi S o q uino.ine- 
4-(4-nuoro-3- me ,h y .)phenyl-7-hydroxy-2-n 1 ethyl-,,2,3-4- t e t rahydroiso q uinoline 
4-(3,4-dinuoro.)phenyI-7-hydroxy-2-methy.-1.2.3.4- l etrahydroiso q uinoline 
4-(3-cyano)phenyI-2-methyl-I ? 2.3.4-te t rahydroiso q uinoline; 
30 2,8-dime.hy l-4-phenyl- 1 ,2.3.4-tetrahydroisoquinoline; 

2.8-dime,hyl-4-(4-fluoro)phenyl-1.2.3.4-tetn 1 hvdroiso q uinoiine; 
4-(3.4-dinuoro)phenyl-2.8-dimethyl-I,2,3.4- le «rahydroiso q uinol,ne; 
4-(3,5-dinuoro)phenyl-2.8-dimcthyl-I,2.3.4-tetrahydroiso q uinoIine- 
2.8-di m e,hyl-4-G-nuoro) P henyl-1.2.3.4-,e t rahydroiso q uinoline- 
35 2.8-di m ethy.-4.(4-fluoro-3-n,e«hy., P heny.-1.2.3.4-,e.rahvdroi S o q uinoline 
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4-(3-chloro-4-fluoro)phenyl-2.8-dimethyl-U2.3.4-tetrdhydroisoquinoHne; 
4-(3.4-dichloro)phenyl-2.8-dimethyl-l,2.3,4-teirahydroisoquinoline: 
4-(3-chloro)phenyl-2.8-dimethyl-l,2,3,4-tetrahydroisoquinoline; 
4-(4-chloro)phenyl-2,8-dimethyI-1.2,3,4-tetrahydroisoquinoline; 
5 4 -(4-chloro-3-fluoro)phenyl-2.8-dimethyl- 1 ,2,3,4-tetrahydroisoquinoline; 
2.8-dimeihy]-4-(4-methoxy)phenyl-l,2,3,4-tetrahydroisoquinoline; 

4-(4-cyano)phenyl-2,8-dimethyl- 1 ,2,3,4-tetrahydroisoquinoline; 
2.8-dimethyl-4-(4-trinuoromethyl)phenyl-l,2,3,4-tetrahydroisoquinoline; 

2.8-dimethy1-4-(4-methyl)phenyl-l,2.3,4-tetrahydroisoquinoline; 
10 2-methyl-8-(N- m ethylamino)methyl-4-phenyl- 1 ,2.3,4-tetrahydroisoquinoline; 
8-(hydroxy)methyl-2-methyl-4-phenyl-l,2,3,4-tetrahydroisoquinoline; 
2-meihyl-4-phenyl-8-sulfonamide-l,2,3,4-tetrahydroisoquinoline; 
2.methyl-8-(N-methyl)sulfonamide-4-phenyl-l,2,3,4-tetrahydroisoquinoline; 
8- me thoxy-2-methyl-4-(4-methyl)phenyM,2,3,4-tetrahydroisoquinoline; 

15 4-(3,5-difluoro)phenyl-8-methoxy-2-methyl- 1 ,2,3.4-tetrahydroisoquinoline; 
4-(3-chloro)phenyl-8- m ethoxy-2-Tnethyl-l,2,3,4-tetrahydroisoquinoline; 
4-(3,4-dichloro)phenyl-8-methoxy-2-methyl-l,2,3,4-tetrahydroisoquinoHne; 
4-(4-chloro-3-fluoro)phenyl-8-methoxy-2-methyl-l,2,3,4-tetrahydroisoquinolin( 
4-(3-chloro-4-nuoro)pheny1-8-methoxy-2- m ethyl-1.2,3.4-tetrahydroisoquinolin 

20 4-(3,5-difluoro)phenyl-2-methyl- 1 ,2.3,4-tetrahydroisoquinoline; 

4-(3-ch»oro-5-fluoro)phenyl-2-methyl-l,2,3,4-tetrahydroisoquinoline; 

4-(3,5-difluoro)phenyl-2.7-dimethyl-l,2,3.4-tetrahydroisoquinoline; 

4-(3-chloro-5-fluoro)phenyl-2.7-dimethyl-K2,3.4-tetrahydrdisoquinoHne; 

2-methyl-4-(3,4.5-trinuoro)phenyl-l,2,3,4-tetrahydroisoquinoline; 
25 4.(3-fluoro)phenyl-2-methyl-l,2,3,4-tetrahydroisoquinoline; 

4.(3-nuoro-4-methyl)phenyl-2-methyl-l,2,3,4-tetrahydroisoquinoline; 

4-(4-fluoro-3-methyl)pheny!-2-methyl-l,2,3.4-tetrahydroisoquinoHne: 

4-(3,4-dinuoro)phenyl-2-methy1-l,2.3.4-teirahydroisoquinoIine; 

4-(3-chloro)phenyl-2-meihy I- 1 .2.3.4-tetrahydroisoquinoline; 
30 4-(4-ch!oro-3-fluoro)phenyl-2-meihyl-1.2,3.4-tetrahydroisoquinoline: 
4-(3-chloro-4-fluoro)phenyl-2-methyl-1.2,3.4-tetrahydroisoquinoline; 
4-(3-cyano)phenyl-2-methyl- 1 .2.3.4-ietrahydroisoquinoline: 
4-(4-acetanilide)-2-methyl- 1 .2.3,4-tetrahydroisoquinoline; 
4-(4-chloro)phe n yl-4-nuoro-2-methyl-l,2,3.4-tetrahydroisoquinoline: 
35 (3,5-dinuoro)-4-phenyl-1.2.7-irimethyl-K2.3.4-tetrahydroisoquinoline: 
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(2- m ethyl-4-phenyl-7-isoquinolinyl)-N-methylmethana m ine; 
N-methyl(2- m ethyl-4-phenyl-7-i.so q uinoliny»)-N- m ethyl m ethanan,ine; 
8-hydroxy-2- m e.hyl-4-pheny|.,.2,3.4-t et rahydro-7-isoquinolinecarbonitrile- 
(2- m ethyl^phenyl-l,2,3 > 4-,etrahydro-7-isoq U inol i nyl)n 1 e«hanol;a n d 
2-ethy l-4-pheny]- J .2,3,4-tetrahydroisoquinoline; or 

an oxide thereof, a pharmaceutical* acceptable salt thereof, a solvate thereof, or prodrug thereof. 

Further more preferred confound of this invention include those ( + ) enant.omers 
of formulae IA-IF, selected from table D: ompounds 

TABLE D 

R 3 




D 



15 




Another preferred aspect of the invention is a mixture of compounds of formu.ae (1A-F) 
wherein the compound of formu.ae (1A-F) is radio.abe.ed, i.e., wherein one or more of the atoms 
descnbed are rep.aced by a radioactive tsotope of that atom te.g.. C rep.aced by «C and H rep.aced by 
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5 H). Such compounds have a variety of potential uses. e.g.. as standards and reagents in determining the 
ability of a potential pharmaceutical to bind to neurotransmitter proteins. 

Another aspect of the invention is a therapeutically effective amount of the compound of 
formulae (IA-F) and a pharmaceutical^ acceptable carrier. 

Another aspect of the invention is a method of treating a disorder which is created by or is 
dependent upon decreased availability of serotonin, norepinephrine or dopamine, which comprises 
administering to a patient in need of such treatment a therapeutically effective amount of a compound of 
formulae (1A-F). or a pharmaceutical^ acceptable salt thereof. 

Another aspect of the invention is a method of treating a disorder which is created by or is 
dependent upon decreased availability of serotonin, norepinephrine or dopamine, which comprises 
administering to a patient in need of such treatment a therapeutically effective amount of a compound of 
formulae (IA-F), or a pharmaceutical ly acceptable salt thereof and a therapeutically effective amount of 
a serotonin 1 A receptor antagonist, or pharmaceutically acceptable salt thereof. 

Another aspect of the invention is a method of treating a disorder which is created by or is 
dependent upon decreased availability of serotonin, norepinephrine or dopamine, which comprises 
administering to a patient in need of such treatment a therapeutically effective amount of a compound of 
formulae (IA-F), or a pharmaceutically acceptable salt thereof and a therapeutically effective amount of 
a compound selected from the group consisting of WAY 100135 and spiperone, or pharmaceutically 

acceptable salt thereof. 

WAY 100135 (N-(t-butyl)-3-[a-(2-methoxyphenyl)piperazin-l-yl]-2-phenylpropanamide) is 

disclosed in Abou-Gharbia et al., U.S. Pat. No. 4.988.8 14.as having an affinity for the 5-HT 1A receptor. 
Also, Cliffe et al.. J. Med. Chem. 36. 1509-10 ( 1993) showed that the compound is a 5-HT, A antagonist. 
Spiperone (8-l4-(4-fluorophenyl)-4-oxobutyl]- 1 -phenyl- 1.3.8-triazaspirol4.5]decan-4- one) is a well- 
known compound, and is diclosed in U.S. Pat. Nos. 3,155.669 and 3.155,670. The activity of Spiperone 
as a 5-HT 1A antagonist is shown in Middlemiss et al.. Neurosci. and Biobehav. Rev. 16. 75-82 (1992). 

Another aspect of the invention is a method of treating a disorder which is created by or is 
dependent upon decreased availability of serotonin, norepinephrine or dopamine, which comprises 
administering to a patient in need of such treatment a therapeutically effective amount of a compound of 
formulae (IA-F) . or a pharmaceutically acceptable salt thereof and a therapeutically effective amount of 
a selective neurokinin- 1 receptor antagonist, or pharmaceutically acceptable salt thereof. 

Neurokinin- 1 receptor antagonists of use in combination a compound of formulae (IA-F) in the 
present invention, are fully described, for example, in U.S. Pat. Nos. 5,373.003. 5.387,595. 5.459,270, 
5.494,926. 5.162.339. 5.232.929, 5,242.930. 5.496.833, 5.637.699: PCT International Patent Publication 
Nos. WO 90/05525, 90/05729. 94/02461, 94/02595. 94/03429.94/03445. 94/04494. 94/04496, 94/05625. 
i 94/07843. 94/08997. 94/10165. 94/10167. 94/10168. 94/10170. 94/1 1368, 94/13639, 94/13663. 
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94/14767.94/15903. 94/19320. 94/19323, 94/20500, 91/09844. 91/18899. 92/01688 92/06079 
92/12,51.92/15585, 92/17449. 92/20661. 92/20676, 92/2,677, 92/22569. 93/00330. 93/00331 93/01 .59 
93/0, ,65, 93/0,169. 93/0H 70. 93/06099, 93/09, ,6,93/10073. 93/,4084. 93/141 ,3. 93/,80?3 93/,9064 
93/2, ,55. 93/2, ,8,. 93/23380. 93/24465. 94/00440. 94/0,402, 94/26735. 94/26740 94P9309 
95/02595. 95/04040. 95/04042, 95/06645, 95/07886, 95/07908, 95/08549.95/,, 880. 95/,40,7 95/153,, 
95/J6679, 95/17382, 95/18,24. 95/18129. 95/19344. 95/20575, 95/218,9, 95/225^5 95/23798 
95/26338, 95/28418, 95/30674. 95/30687, 95/33744, 96/05,8,. 96/05,93, 96/05203 96/0609 4 ' 
96/07649, 9*10562, 96/,6939, 96/,8643, 96/20,97, 96/2,66,. 96/29304,96/293,7. 96/29326 96/29328 
96/312,4, 96/32385, 96/37489. 97/01553, 97/0,554, 97/03066. 97/08,44, 97/1467, 97/1736*' 
97/,8206, 97/,9084,97/,9942. 97/2,702, and 97/497,0; and in U.K. Paten, Application Nos 2 266 5*9 
2 268 93,, 2 269 ,70, 2 269 590, 2 27, 774, 2 292 ,44, 2 293,68, 2 293 ,69, and 2 302 689: European ' 
Patent Publication Nos. EP 0 360 390. 05,7 589, 0 520 555, 0 522 808, 0 528 495, 0 532 456 0 533 280 
0 536 8,7, 0 545 478. 0 558 ,56, 0 577 394, 0 585 9,3. 0 590 , 52, 0 599 538. 06,0 793, 0 634 4ff> 0 ' 
68 6 629.0 693 489.0694 535.0 699 655,0 394 989.0 428 434.0429 366.0 430 77,,0 436 334"o44, 
15 '32.0482539,0498069,04993,3,05,290,.05,2902,05,4273.05,4 274.05,4275 05',4276 
0 515 68,, 0 699 674, 0 707 006. 0 708 ,0,, 0 709 375, 0 709 376, 0 7,4 89,, 0 723 959, 0733 632 and 0 
776 893. The preparation of such compounds are fully described in the aforementioned patents and 
publications. 

Another aspect of the invention is a method of treating a disorder which is created by or is 
20 dependent upon decreased avai.abi.ity of serotonin, norepinephrine or dopamine, which comprises 

adm.n.stering to a patient in need of such treatment a ,herapeu,ica„y effective amount of a compound of 
formu,ae (IA-F) . or a pharmaceutical acceptab.e sa„ thereof and a therapeutically effective amount of 
a norep.nephnne precursor, or pharmaceutical^ acceptable salt thereof. 

Another aspect of the invention is a method of treating a disorder which is created by or is 
25 dependent upon decreased availability of serotonin, norepinephrine or dopamine, which comprises 

administering to a patient in need of such treatment a therapeutically effective amount of a compound of 
formulae (IA-F) . or a pharmaceutical* acceptab.e salt thereof and a therapeutically effective amount of 
a compound selected from L-tyrosine and ^phenylalanine, or pharmaceutical ,y acceptab.e salt thereof 
Another aspect of the invention is a method of treating a disorder referred to in the above- 
30 ment.oned embodiments, wherein the disorder is se.ected from the group: attention deficit disorder 
hyperactivity disorder, anxiety, depression, post-traumatic stress disorder, supranuCear palsy eatin* 
^orders, obsessive compu.sive d,sorder. analges.a. nicotine add.ction, panic attacks, Parkinsonism^ 
phob.a. obesity. ,a,e ,u,ea, phase syndrome or narco.epsy, cocaine addiction, amphetamine addiction 
and psychiatric symptoms anger such as, rejection sensitivity, and lack of menta, or physica, energy ' 
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Another aspect of the invention is a method of inhibiting synaptic norepinephrine uptake in a 
patient in need thereof comprising admin.stering a therapeutically effective inhibitory amount of a 

compound of formulae (1A-F) . 

Another aspect of the invention is a method of inhibiting synaptic serotonin uptake in a patient in 
need thereof comprising administering a therapeutically effective inhibitory amount of a compound of 
formulae (1A-F) . 

Another aspect of the invention is a method of inhibiting synaptic dopamine uptake in a patient 
in need thereof comprising administering a therapeutically effective inhibitory amount of a compound of 
formulae (IA-F) . 

Another aspect of the invention is a therapeutic method described herein wherein the (+)- 
stereoisomer of the compound of formulae (1A-F) is employed. 

Another aspect of the invention is a therapeutic method described herein wherein the (-)- 
stereoisomer of the compound of formulae (IA-F) is employed. 

Another aspect of the invention is a kit comprising a compound of formulae (IA-F) and at least 
one compound selected from the group consisting of: a serotonin 1 A receptor antagonist compound, a 
selective neurokinin- 1 receptor antagonist compound, and a norepinephrine precursor compound. 

Another aspect of the invention is a method of treating depression in a patient in need thereof 
comprising inhibiting synaptic serotonin and norepinephrine uptake by administering a therapeutically 
effective inhibitory amount of a compound of formulae (IA-F) which functions as both a serotonin and 

norepinephrine uptake inhibitor. 

Another aspect of the invention is a method of treating depression in a patient in need thereof 
comprising inhibiting synaptic serotonin and dopamine uptake by administering a therapeutically 
effective inhibitory amount of a compound of formulae (1 A-F, which functions as both a serotonin and 

dopamine uptake inhibitor. 

Another aspect of the invention is a method of treating depression in a patient in need thereof 
comprising inhibiting synaptic dopamine and norepinephrine uptake by administering a therapeutically 
effective inhibitory amount of a compound of formulae (IA-F) which functions as both a dopamine and 
norepinephrine uptake inhibitor. 

Another aspect of the invention is a method for inhibiting serotonin uptake in mammals which 
comprises administering to a mammal requiring increased neurotransmission of serotonin a 
pharmaceutically effective amount of a compound of formulae (IA-F) . 

Another aspect of the invention is a method for inhibiting dopamine uptake in patients which 
comprises administering to a mammal requiring increased neurotransmission of dopamine a 
pharmaceutically effective amount of a compound of formulae (IA-F) . 
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Another aspect of the invention is a method for inhibiting norepinephrine uptake in patients 
whtch comprises administering to a mamma, requiring increased neurotransmi ssion 0 f norepinephrine a 
pharmaceutical^ effective amount of a compound of formulae (IA-F) . 

Another aspect of the in vent.on is a method of suppressing the desire of humans to smoke 
composing adm.nistering to a human in need of such suppression an effective dose, to relieve the des.re 
to smoke, of a compound of formulae (IA-F) . 

Ano,her aspec, of ,he inven.ion „ . meIhod of soppressins ,„ e ^ rf ^ ^ 
a cobol comprise admi„is.ering ,„ a human in need of sllch ^ ,„ effecrive dose, , 0 re|ieve 
■he desire lo consume alcohol, of a compound of formulae (1A-F) . 
10 I, is appeared ,ha, cerrain feacures of ,he inven.ion. which are. for clari.y. described in ,he 

con.ex, of separa,e embod,men,s. may also be provided in combination in a single embodimen, 
Course,,. various feacures of ,he inven.ion which are. for b re vi„. described in ,he cornea, of a single 
embod,mem. may also be provided sepennely or in any sui la ble subcombination. 

15 Preparalion of Cnm P n,. n ,., „ f , hp inw*,,^ 

Compounds according ■„ ,he , n ve„,i„„. f„ r example, sraaing m „ er ia, s . in.cmedia.es or 
producs. are prepared as described herein o, by ,he app,ica,ion or adaption of known me.nods by 
wh.ch ,s mean, merhods used heremfore or described in Ihe lirerarure. 

Compounds useful according ,o ,he invemion may be spared 5y lhe applicaljon Cf 
of known mer^s. by which is mean, memo* used hercofore or described in me „,era,„re. for example 
•hose descnbed by R. C. Larock in Comprehensive Or g .„,c Transform.,™*. VCH publishers ,989 

A compound of formulae I.A-F, including a group con.aining one or more ni.rogen ring a.oms 
may be convene. ,0 ,he corresponding compound wherein on. or more ni.rogen ring a,„m of ,he .roup' 
,s ox,dr*d ,„ an N -oxide. prefembly by re ac,i„g wi.h a peracid. for example peraccic acid in aceric acid 
or m-c„,oropcroxyben 2 „ic acid in an i„e„ solven, such as dicbloromemane, a, a ,empera,„re from abou, 
room ,empera,ure ,o reflux, preferably a, elevated ,empera,ure. 

In ,he reacions described hereinaf.er i, may be necessary ,o pr„,ec, reacri.e funcional groups 
or example hydroxy, ammo, imino. ,hio o, carboxy groups, wbere ,hese are desired in ,he final produc, 
.0 av„,d ,heir unwarned parrieipa.ion in ,he reacions. Co„ve„,i„„a, pro.ec.ing gro„ ps ^ * us£d „ ' 
30 accedence w,,h s,a„dard prac.ice. for examples see T.W. Green and P.G M Wu,s in -Pro,ec,ive Groups 
m Organic Chemis,ry- John Wi,ey and Sons, 1991: J. F. W. McOmie in -p^ecrive Groups in Or-anic 
Chemistry" Plenum Press, 1973. 

Compounds provided bere.n are synmesiaed. for example, using me memo* described below 
(see Schemes Ml. ,oge,her wi.h me,hods known in ,he an of sy„me,ic organic chemis,ry. or vanarions 
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.hereon as appreciated by those skilled in the art. Preferred methods include, but are not limited to. those 

methods described below. 

Compounds of formulae (IA-F) of this invention are. for example, prepared accenting to Scheme 
, Treatment of an optionally substituted acetophenone of formula (II) with common brominating agents 
5 such as but not limited to. bromine, NBS, or tetrabutylammonium tribromide readily affords the des.red 
bromoacetophenones of formula (HI. X=Br). These reactions are optimally conducted in aceuc acrd or 
methylene chloride with methanol used as a co-solvent for the tribromide reagent with react.on 
temperatures a. or below room temperature. Another embodiment of this methodology would mc.ude 

compounds of formula (III. X=C1). 
10 The acetophenones of formula (II) are available from commercial sources or are convemently 

obtained via several well known methods, including the treatment of the corresponding benzoic acd 
intermediates with two stoichiometric equivalents of methyllithium as thoroughly described in the 
review of Jorgenson, MJ. (Organic Reactions, 1970. 18, pg. I). Alternatively, one may treat the 
corresponding benzaldehydes with an alkyl-Grignard (for example. MeMgBr) or alkyl-lithium (for 
15 example, MeLi),nucleophi.e follwed by routine oxidation to the ketone as well demonstrated by Larock, 
R.C. (Comprehensive Organic Transformations, VCH Publishers, New York. 1989, p. 604). 

Treatment of intermediates of formula (III) with intermediates of formula (R3,R4-Ph)-CH(R2)- 
NHRl cleanly generates the alkylation products of formula (V). The alkylation reactions may be run 
under a wide variety of conditions familiar to one skilled in the art of organic synthesis. Typical solvents 
20 include acetonitri.e, toluene, diethyl ether, tetrahydrofuran, dimethy.su.foxide. dimethylformam.de, 

methylene chloride, and lower alkyl alcohols including ethanol. The reactions may be successfully run 
at temperatures ranging from 0 o C up to the boiling point of the solvent employed. Reaction progress is 
conventionally determined by standard chromatographic and spectroscopic methods. The alkylauon 
reaction is optionally run with the addition of a non-nuc.eophUic organic base such as. but not hrmted to. 
25 pyridine, triethylamine and diisopropyl ethylamine. 

The Rl -substituted N-benzyl amines of formula (R3. R 4- P h)-CH(R2)-NHR» may be purchased 
from commercial sources, or alternatively, obtained from a simple reductive amination protocol. Thus, 
carbonyl containing compounds of Formulae (IV. Scheme 1 ) may be treated wuh H 2 N-R ' in lower alky, 
alcoholic solvents (preferably methanol) at temperatures at or below room temperature. The resulting 
30 imine may be reduced most commonly with alkaline earth borohydndes (preferably sodium borohydnde) 
to provide the desired amine intermediate. 

Reductions of compounds of formula (V) to the benzyl alcohols of formula (VI) proceeds with 
many reducing agents including, as example, sodium borohydnde. lithium borohydride, borane, 
diisobutvlaluminum hvdride. and lithium a.uminum hydride. The reductions are carried out for a penod 
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of time between I hour to 3 davc it r«« m . 
. *o,ve„, empfcye. ,f borane is used , „ may „, employed m a comp|cx ^ J 

5 7 and ,he op " mai comb ' na, ' on ° f redud " s - »L, io „s 

r„r;;; y t s ? nce *° m ,he ,ex ' ° r ur °* rc ,c — — i 

VCH Publishers, New York, 1989, p. 527). ' 
Compounds of fOTrou , a (vl)maybe cyc , iMd M ^ _ 

:~ : t™ wi,h a s,r °" g add suiub,e «■* — - - - *— * 

concent su.func acid, polyphosphoric acid. me,„a„e S u,f„„ic acid and acjd ^ 

chloride and l.2-dich,„roe„,a„e. ^ cyclizaIions may „ 

-p - re„u, pom, c ,„. solvenl employed . 0ne $UIM jn , he an of tee - o c 

994. .9, 5-480, or Ve„ ko v. e, <5y„, to/ , , wo. 253-255,. Cyclizn.ions ma, also be effec,ed bv 
15 ,rea,men, of compounds of fcmula (V „ wi,h s , r „„ 6 Uwis ^ suc „ fof * » 

familiar with the precedent taught bv Kaiser „/ < i ha , n 

oy is.aiser, e/ a/. (J. Med. Chem., 1984 27 or i« j «, . , 

U. Med. Chem.. 1981, 24, 1013-1015). } ^ * ° L 

Compounds of formulae 1A-IF may be obtained in enantiomerical.y pure (R) and (S) form bv 

".rough cmral HPLC employmg commercially available chiral column, 

A,.cma,ive„. compounds of fonnn|a£ (V) (V)) ^ fa ^ _ ^ ^ ^ ^ 

Thus, me haloacophenone. of formnla may be ,rea,ed u,m s imp,e amine, of formula „,N- R . „„„„ 
alkylation conditions as described ahnvp x 
25 m on„ ,1 , ■ esCT *><* above (c",e supra) ,o provioe compound of formulae (VII, A 

seco„ d a, k y,a„„„ may ,be„ be performed »,i,i z i„ g rea ge„,s of formula (V„„ where X 

IT Er ° UP - 7 M eXamPk ' "~ '° — ' ~ » »*- .0 « 

common ,„ erme d ,a,e of focmnla (V, Reagen.s of f„ rm „,a .V,,,, are in mm available from ,he 

approve ly s „bs,i, u ,e d carbony, compouno of formula „V, via ,e d uc,io„ ,** s„„„, a„ d 

30 chin, T eaV,nSirOUPX ' SeffeCKdb - re — f — °^'wi,hme.hane su ,fo„ v , ' 
30 chlonoeorp-.oluenesulfony, chloride in, he presence of a no„.„ U c,e„phi,ic base such as bu, 7 , 

^ ba '~ «"* — - — -oHde. and a, remperamms from - 

78 C up ,„ ,he hoilmg poin, of ,he solven, employed. Be„ 2 y„c acivarion ,o Leaving Gronp X may also 
be effec,e d by ,rea,me„, wi,h halogena.ing agems such a, bu, no, ,imi,e d ,o. SO2C,!. C, 2 . ^2 
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CuBo, NBS. and CBr 4 . The various conditions necessary to accomplish this transformation will be 
readily apparent to those skilled in the art of organic chemistry and additional reference on benzyl* 
actuation may be sought from Larock. R.C. (Comprehensive Organic Transformations. VCH 

Publishers, New York. 1989, p. 313). 
5 The flexibility of the synthesis is further demonstrated by an alternative sequence of reacuons, 

wherein (VII) may be reduced (vide supra) and either i) alkylated as above with (VIII) to afford (VI) or 
ii) condensed with (IV) followed by in-situ imine reduction to also afford (VI). Where R 5=R°=r7=H, 
and the (methylarninomethy.)benzyl a.cohol derivative may be obtained from commerce, sources. 

Compounds of formulae 1A-IF of this invention may also be prepared accordmg to Scheme 3. 
10 Treatment of an appropriately substituted 2-iodobenzaldehyde (or a 2-bromobenza.dehyde) (X, w,th an 
amine H,N-R» in lower alky, alcohol solvents followed by reduction of the resultant imine as descnbed 
above in Scheme 1 <«* supra) affords an intermediate (2-1 or Br),R2.R3-PhCH 2 -NH-R' which, when 
treated with an optionally substituted bromoacetophenone (as described for the synthesis of (V), Scheme 

] ) provides the alkylation product (XI). 
15 Compounds of formula (XI) may be treated with strong bases, such as, but not limited to lower 

alkyl (C,_ 6 ) lithium bases (preferably t-BuLi or n-BuLi) to afford the anticipated halogen-metal 
exchange followed by intramolecular Barbier cyclization to generate compounds of formulae (IA-IE. 
R 8 = OH). inert soWents such as dialkyl ethers (preferably diethyl ether), cyclic ethers (preferably 
tetrahydrofuran or 1 .4-dioxane). etc. are necessary, and reaction temperatures are kept low (-78<>C to - 
20 -5°C) to avoid by-products. Alternatively, halogen-metal exchange may also be effected in the presence 
of zerova.en, nickel, in which case RN-dialky.formamides (preferably dimethy.formamide) serve as 
ideal solvents. One skilled in the art of organic synthesis will understand the optima, combmanon ol 
conditions and may seek further reference from Kihara, e, al. (Tetrahedron, 1992, 48. 67-78) and 
Blombere e t al. (Synthesis. 1977, p. 18-30). Additionally, compounds of formulae (1A-E, R =OH) may 
25 be readily alkylated (vide supra) to afford compounds formulae (IA-E, r8=OR"). Finally, further 
treatment of compounds of formulae (1A-E, R*=OH) with a halogenating reagent or specifically a 
fluorine reagent such as. but not limited to. diethylaminosulfur trifiuoride (DAST), readily provdes 
compounds of formulae (1A-F. R8=F). Further reference may be gained from the review of Hudhcky 

(Organic Reactions. 1985, 35, p. 5 1 3-637). 

Compounds of formulae 1 A-F of this invention may also be prepared according to Scheme 4. 4- 
Bromoisoquinolmes (Xll) may be treated with an aryl boronic acid or aryl boronic acid ester where . « 
equivalent to B(OH) 2 or B(OR-XORb) (where R* and Rb are lower alkyl. ie. C,-C 6 . or taken together. 
R a and Rb are lower alky.ene. ie. C 2 -C 12 1 in the presence of a metai catalyst with or w.thout a base in 
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an ineri solven, ,o give iso,mno,ine compounds „ ^ ^ ^ ^ ^ 

l.m„ed ,o. sa„s or pnosphine compiexes of Cu. Pd. or Ni (eg. C«(OAc) 2 , PdCWPPh 3 „. NiCI 2 <PPh 3 , 2 , 
Bases may include, bu. are no, limi.ed ,o. alkaline eanh me.al carbona.es. alkaline eanh me. a > 
b,ca*ona,e, a | ka ,i„e ea„h me,a, hydroxides, alkali metal carbonate, « meta, blcarbonaK , alkalj 
5 menu hydroxide, a,lca,i me*, hydrides (preferably sod.um hydride,. a lk a.i meta, a ,k„*ides (pmferably 
sod,„m me,hoxide or sodium e.hoxide, a ,k a ,i„e eanh me, a , hydrides, alkali me.a, diai.cyian.ides 
(preferably ,i,hium diiaopropyiamide). alkali me, a , b is ( .rialkylsi,y, lam ides (p re ferably sodiu m 
b,s,,„me,hy,si,y, )a n,ide>, ■ria.ky, amines (preferabiy di.sopropyieihyiamine or ,rie,hy,ami„e, or 
aromaue amines (preferabiy pyridine,. ,„e„ solven.s may include . „„, ^ ^ 

10 d.a y e,he„ (prefembly d,e,hy, e,her>. eychc eihers (preferabiy ,e,rahydrofu ra „ or U . d i oxane) , N N . 
d,a,kyl a ce, a nudes (preferably d,me,„y,aee.amide>. N.N-dialkylfonnamides (preferabiy 
d.me.hyifo^.mide, dialkyisuifoxides (preferably dime,hy,sulfoxide), aromadc hydnocarbons 
(preferabiy benzene or .oluene, or ha,ca,k a nes (prefentbly me,hy,ene chloride,. Prefer reaeuon 
.empemmres range from room temperature up ,o ,he boiling p„i n , of lhe so , vem en)ployed T|K 
reac.,ons may be run in conven.iona, glasswam or in one of many commemiaHy avai,ab,e paraile, 
symhesizer ani„ Non-commemiaiiy avaiiahie boronic acids or boronic a cid e S ,ers m a y be obtained from 
■he cor. S po„d,„ g „p,io„a„y subs,i,„,ed ary, haiide as descnbed by Gao, „ a, (^ 1994 . J0 . 

Compounds of fonmaia (XI,,, ar e convened i„,„ , he ,a r ge, ,e, ra hyd,oisCK I ui„„,i„e S of f„ m „, a 
20 v,a a ,„o.s,ep procedure employing firs, amme oaa,en.iza,ion wi.h a reagen. Rl-LG. when, LG 
repress a sui, a b,e leaving g roup sucn as B , ^ 

re.cons a ,e op.imally conduced in hnloaalkanes (preferably me,hyle„e chloride,, dialkyl e.her, 
(prefe^bly d,e,hy, e,h.r>. cyclic e.he. (preferably .e.rahydrofumn or 1 ,4-diox a „e, or o.her ine.so.ven. 
The neecuons a re op,ima„y conduced al or below room .emperumm a „d rea c.ion rimes vary „om ,0 
25 m,„u,es ,„ 2 4 hours. Toe second s.ep of .he se q „ence involves re duc,io„ ,o ,he .e.rahydroiso.uinolmes 
of fomnulae IA-F. Oprimally. a mild reducing agen, is employed, such as for example, sodium 
cyanoborohydr.de in ,he presence of acid c a , a ,ys, ,„ facil„ aK ,he rencion. Addi.ion a , g„id a „ce for 
effecuvely conducing .his chemisny m a y be loca,ed from ,he works of Miller, a, a,. <W/,e,/, 
Communfcnr/on, ,994. 24. , ,87-, ,93, and Ternshima. a, a,. ,/Wcve/,, l987 , 26 m 
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I. will be appreciate, ,ha, compounds useful according ,„ ,he presem invenrion mav comain 
asymme,r,c cen.res. These asymnverric cen.res may indepe„de„, ly be in eirher ,he R or S configuration 
and such compounds are able ,o r„,a,e a p,a„e of polarized ligh. in a polanmere. If said piane of 
polanzed ligh, is caused by me compound ,o rorale in a coumerclockwise d.ree.ion. the compound ,s 
sa,d .o be .he (-, s,e,eoisomer of ,he compound. If said plane of polarized ligh, is caused by ,he 
compound ,o rouue ,n a Cochise direcion, ,he compound is said ,„ be , he <♦> aereoisomer of ,he 
compound. I, will be appanen, ,„ mose ski.led in ,he an ,„a, cenain compounds useful according ,o ,he 
,nven,ion may also eahibi, geome.rical isomerism. „ is ,„ be undenuood ,ha, ,he pzesen, invemion 
mcludes individual geomeu-ical isomers and s,ere„, S omers and mi„ures .hemof. including raeemic 
10 mmures. of compounds of formulae OA-F, heminabove. Such isomers can be sepanued from , heir 
m.x.ures. by ,he ap P ,ica,ion or adaption of Known me,hods. for example chromarogmphic ,echni qu es 
and recrysulhsauon ,echni q „es. or ,„e, am separa,e,y prepared from ,he appro P na,e isomers of ,heir 
intermediates. 

Radiolabeled compounds of ,„e in ve„,ion are sy„,hesized by a number of means we,, known ,„ lh(Ke of 
15 ordmary skill in rhe an, e.g.. by using s,ani„g ma,erials incorpom.ing .hemin one or more radioi.,o,„pes 
Th,s ,nven,ion provides composi.ions comaining ,he compounds described herein, includm- in 
panicuh,,, pbarmaeeu.ica, composi.ions comprising rherapeu.ically effecrive amounrs of ,he compounds 
and pharmaceutical ly acceptable carriers. 

I, is a funher „ bj ec, of ,he invemion ,o provide ki, s having a plurali.y of acive ing^iems ( wi,h 
or „i,h„„, canier) which. ,„ge,her, may be" effecively udliaed fur cating on, ,he novel combina.ion 
therapies of the invention. 

It is another object of the mvention to provide a novel pharmaceutical compositions which is 
effective, in and of itse.f. for u.ilization in a beneficia. combination therapv because it includes a 
plurahty of active ingredients which may be utilized in accordance with the invention 
25 The invention also provides kits or single packages combining two or more active ingredients 

useful in treating a d.sorder described herein. A kit may provide (alone or in combination with a 
pharmaceutical acceptable diluent or carrier), the compound of formulae (,A-F) and the additional 
active ingredient (alone or in combination with diluent or earner, selected from a serotonin 1 A receptor 
antagon.su a selective neurokinin-, receptor antagonist, and a norepinephrine precursor 
30 m practice compounds of the present invention may generally be administered parenteral 

■ntravenously. subcutaneous.y intramuscularly, co.onica.ly. nasally, intraperitoneal*, recta.ly or orally 

The products according to the invention may be presented in forms permitting administration by 
the most su.table rou.e and the invention also relates to pharmaceutical compositions conta.ning at ,eas, 
one product according ,o the invention which are suitable for use in human or veterinary medicine 
35 These compositions may be prepared according to the customary methods, using one or more 
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pharmaceutical^ acceptable adjuvants or excipients. The adjuvants comprise, inter alia, diluents, sterile 
aqueous media and the various non-toxic organic solvents. The compositions may be presented in the 
form of tablets, pills, granules, powders, aqueous solutions or suspensions, injectable solutions, elixirs or 
synips, and can contain one or more agents chosen from the group comprising sweeteners, flavorings. 
5 colorings, or stabilizers in order to obtain pharmaceutically acceptable preparations. 

The choice of vehicle and the content of active substance in the vehicle are generally determined 
in accordance with the solubility and chemical properties of the product, the particular mode of 
administration and the provisions to be observed in pharmaceutical practice. For example, excipients 
such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating agents such as 
10 starch, alginic acids and certain complex silicates combined with lubricants such as magnesium stearate, 
sodium lauryl sulfate and talc may be used for preparing tablets. To prepare a capsule, it is advantageous 
to use lactose and high molecular weight polyethylene glycols. When aqueous suspensions are used they 
can contain emulsifying agents or agents which facilitate suspension. Diluents such as sucrose, ethanol, 
polyethylene glycol, propylene glycol, glycerol and chloroform or mixtures thereof may also be used. 
15 For parenteral administration, emulsions, suspensions or solutions of the products according to 

the invention in vegetable oil. for example sesame oil, groundnut oil or olive oil. or aqueous-organic 
solutions such as water and propylene glycol, injectable organic esters such as ethyl oleate, as well as 
sterile aqueous solutions of the pharmaceutically acceptable salts, are used. The solutions of the salts of 
the products according to the invention are especially useful for administration by intramuscular or 
20 subcutaneous injection. The aqueous solutions, also comprising solutions of the salts in pure distilled 

water, may be used for intravenous administration with the proviso that their pH is suitably adjusted, that 
they are judiciously buffered and rendered isotonic with a sufficient quantity of glucose or sodium 
chloride and that they are sterilized by healing, irradiation or microfiltration. 

Suitable compositions containing the compounds of the invention may be prepared by 
25 conventional means. For example, compounds of the invention may be dissolved or suspended in a 

suitable carrier for use in a nebulizer or a suspension or solution aerosol, or may be absorbed or adsorbed 
onto a suitable solid earner for use in a dry powder inhaler. 

Solid compositions for rectal administration include suppositories formulated in accordance with 
known methods and containing at least one compound of formulae (1A-F) 
30 The percentage of active ingredient in the compositions of the invention may be varied, it being 

necessary that it should constitute a proportion such that a suitable dosage shall be obtained. Obviously, 
several unit dosage forms may be administered at about the same time. The dose employed will be 
determined by the physician, and depends upon the desired therapeutic effect, the route of administration 
and the duration of the treatment, and the condition of the patient. In the adult, the doses are generally 
35 from about 0.01 to about 100. preferably about 0.0 1 to about 1 0. mg/kg body weight per day by 
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inhaladon. fro™ abou, 0.0, ,o abou, ,00. preferably 0., ,„ 70. more especiaHy 0. 5 ,„ ,0. mg/kg body 
weigh, pa, day by ora, adminis,ra,ion. and from abou, 0.0, ,o abou, 50. prefeiably 0.0, te ,0. mgAg 
body -i !h , per day by imravenous ad m ,„ islra „o„. ,„ eacb particular case, ,ha doses wil, be defined 

5 ITT! diS "" C,iVe '° S " bjeC ' '° * ~> * » -e of 

5 hea,,h and odier characteristics whieh can infloenee ,he efficacy of ,he medicinal produc, 

He producs according .o ,he invenrion may be administered as fre, U en„y as necessary in order 
,0 obu,„ , ne desired ,lie ra peu,ic effee,. Some pa„e„ ls may respond rapidly ,o a higher or lower dose and 
may find mo eh weaker maintenance doses adequate. For orhe, pa,ien, s . i, may be necessary ,o bave 
long-term treatments at the rate of 1 to 4 rin^c ™»r a~ 
. _ doses P er da y- ,n accordance with the physiological 

te,„ireme„,s of each particular parien, Generally, .he acrive produc. may be administered orally , ,„ 4 
umes per day. „ goes wi.nou, saying ,ha,, for olher ^ „ ^ h ^ 
than one or two doses per day. 

!». presen, invemion provides compounds which inhibi, synapric norepinephrine, dopamine and 
serotonin uptake and are therefore hpii**.^ *~ u x- . • 

e.nerefore believed ,o be useful ,„ rreaiing a disorder whieh is created by or is 
dependent upon decreased availability of cprnmnin ~ \- 

aiiaoiii.y or serolonin. norepinephrine or dopamine. Allhough the 

compounds of the formulae flA-F) inhihit cvnnnti, . . 

. .. . ' "!"">" synapuci^repmephnne. dopamine and serolonin upake in 

any individual compound ihese inhibit effecrs may be manifest a, .he same or ,as„y differen, ' 
coneemraiiensor doses. As a resul, some compounds of ,he fortnulae (IA-F) are useful in ,rea,i„g such 
a disorder a, doses a, which synaptic norepinephrine up,ake may be s„bs>a„,ia,„ inhibiled bu, a, whieh 
synapne serolonin uplake or dopamine uplake is no, subs,anUa„y inhibHedTor visa versa. Also some 
compounds of ,he formulae „A-F> are useful in ireaung such a disoider a, doses a, whieh synapde 
dopamine up,ake may be S „bs,an,ia„y inhibi.ed bu, a, which synaptic norepinephrine or serolonin 
uprake ,s no, subs.an.ially inhibired. or visa versa. And. conversely, .some compounds of.be formulae 
flA-F, are useful .„ , re a,i„g suc h a disorder a, doses a, which synaptic serotenin „p,ake may be 
25 substemially inhibi.ed bu, a, which synapric noiepinephrine or dopamine „p,ake is no. subs,a„,ia„y 
inhibited, or visa versa. 0,her compounds of fortnulae (IA -F, are useful in ireaiing such a di.sorder a, 
doses a, whieh synaplic norepinephrme. dopamine and sero.„„,n „p lak e are subs,a„.ia„v mhibi.ed 

The eoncenireiions or doses a, which a ,es, compound inhibirs synapric norepinephrine 
opamine and ,sero,oni„ „p,ake is readi.y de,ermi„ed by ,he use of srandard assay and technics .el, 
30 known and appiecia,ed by one of ordinary ski „ h , he m . Fo , „ amp , e ^ of .^.^ ^ 

Z'T d ° S£ " ~ de ' erro ' ned ^ me,h0d ° f ° Udley ' — " >■ E»P. Ther , 1 7 

834-840(1981,. which is incorporated by reference. 

The ,herape„,ica„y efteeiive inhibited dose is one ma, is effecive in subslanrially inbibirin. 
synapne norepinephrine uplake. synaplie dopamine up,ake. orsynap.ic serotenin uprake 
synapne up,ake„f ,w„ o, mote of norepinephrine, dopamine and serotenin „p,ake. The ■hert.peu.ieaUy 
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effective inhibitory dose can be readily determined by those skiHed in the art by using conventional 
range finding techniques and analagous results obtained in the test systems described above. 

Compounds of this invention provide a particularly beneficial therapeutic index relative to other 
compounds available for the treatment of similar disorders. Without intending to be limited by theory, « 
5 is believed that this is due, at least in part, to some of the compounds' having higher binding affimt.es, 
e g their ability to be selective, for the norepinephrine transporter protein ("NET") over the transporters 
for other neurochemicals, e.g., the dopamine transporter protein ("DAT") and the serotonin transporter 
protein ("SERT"). 

Binding affinities are demonstrated by a number of means well known to ordinarily dulled 
10 artisans, including, without limitation, those described in the Examples section hereinbeW. Briefly, for 
example protein-containing extracts from cells, e.g.. HEK293E cells, expressing the transporter proteins 
are incubated with radiolabeled ligands for the proteins. The binding of the radioligands to the protetns 
is reversible in the presence of other protein ligands, e.g., the compounds of this invention; sa,d 
reversability, as described below, provides a means of measuring the compounds' binding affin.ues for 
15 the proteins (Ki). A higher Ki value for a compound is indicative that the compound has less bmd.ng 
affinity for a protein than is so for a compound with a lower Ki; conversely, lower Ki values are 
indicative of greater binding affinities. 

Accordingly, the difference in compound selectivity for proteins is indicated by a lower K, for 
the protein for which the compound is more selective, and a higher Ki for the protein for which the 
20 compound is less selective. Thus, the higher the ratio in Ki values of a compound for prote.n A over 
protein B the greater is the compounds' selectivity for the latter over the former (the former havmg a 
higher Ki and the latter a lower Ki for that compound). Compounds provided herein induce fewer s,de 
effects during therapeutic usage because of their selectivity for the norepinephrine transporter protem. as 
indicated by the ratios of their Ki's for binding to NET over those for binding to other transporter 
25 proteins, e.g., DAT and SERT. Generally, some of the compounds of this invention have a Ki rat.o for 
DAT/NET of at least about 2: 1 ; generally also have a SERT/NET ratio of at least about 20: 1 . 

Moreover, in vivo assessment of the activity of compounds at the NE and DA transporters ,s. for 
example, by determining their ability to prevent the sedative effects of tetrabenazine (TBZ) (see, e.g.. G. 
Stille. Arzn. Forsch 14:534-537, 1964. the contents of which are incorporated herein by reference). 
30 Randomized and coded doses of test compounds are administered to mice, as is then a dose of 

tetrabenazine. Animals are then evaluated for antagonism of tetrabenazine-induced exploratory loss and 
ptosis at specified time intervals after drug administration. Exploratory activity is, for example, 
evaluated by placing the animal in the center of a circle and then evaluating the amount of t,me .t takes 
for the animal to intersect the circle's perimeter - generally, the longer it takes for the animal to make th,s 
35 intersection, the neater is its «oss of exploratory activity. Furthermore, an animal is considered to have 
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Ptosis ifits e y e,ids are « ,eas, 50 * Cosed, Crea.e, ,ha„ 95* of ,he com., c vehiCe-ueared, m ice are 
expecred ,„ exhibi, ex pI „ ra , OIy loss and pIosjs; compou „ d . re|aMd ^ ^ 
percent of mice fai,i„ g ,„ respond , 0 ,„ e ^^.^ ^ ^ ^ 

effecuve expounds e,pe«ed ,o bener a, redact, ,oss of expioraror, behavior and ptosis 

Accord,n |lv . .his i„ve„,i„„ provi<fcs melhods of ^ ^ ^.^ ^ 
nearo.cca, and p S vch,a,ric disorders b y ad m i„i s , eri „ g » Mid sobjecIS . dose „ . phannaceuljcaI 
orapos,,™ provided herein. Said disorders ioehrde. whhoa, , inl i B1 i 0 „. _ r,.,*,.^,^ 

d,order,. x ,e, yd epres S io„. P o S ,ra„ m a,ics, re ssdisorder. sup ra„ U e 1 earpa 1 s y .feedi„ 8 diII rs 

^pounds prov.de. he rei „ are panic u ,ar, y asefa, i„ ,he _ of , hese and 01tef ^ ^ 
eas, ,„ par, ,„ ,he,r abi.ir, ,o se,ee,ive ly bind ,o ,he rransponer pro,ei„s for eerxain nenrochemica, 1 
a .reaier affinnv ,hao ,o ,he rranspone, proreins for oiher neurochemicals 

The expounds of ,he invenrion. rheir merhods or preparation and iheir bioiogica, ae.ivi, y wi„ 
ppear « c,ear, y from rhe examine of , he foIlo „ ing ^ ^ ^ ^ * 

illustration only and are not to be cr>nc;H»™w »^ i- . . 

noi 10 oe considered as limiting the invention in its scope. 
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Examples 

The compounds listed in the following Table 1 were made by the processes described above. 
Specific reaction and processing conditions for the preparation of 2,7-dimethyl-4-phenyl- 1,2,3,4- 
tetrahydroisoquinoline (example 1), 2,7-dimethyl-4-(3-nuoropheny.)-l,2,3,4-tetrahydroiso q uinoline 
(example 4), 2,7-dimethyl-4-(4-fluoro-3-methylphenyl)-1.2,3,4-tetrahydroisoquinoline (example 6), 2,7- 
dimethyl-8-fluoro-»- P henyl-K2,3,4-tetrahydroisoquinoline (example 28), 4-(4-chloro-3-fluorophenyl)-2- 
methyl-1 2 3 4-tetrahydroisoquinoline (example 70), 4-(3,4-difluorophenyl)-2-methyl- 1,2,3,4- 
tetrahydroisoquinoline (example 78) and 4-(3,5-difluoropheny»)-2-methyl-l,2,3.4-tetrahydroisoquinoline 
(example 80) are given following the table. 




TABLE I: 



15 Ex* 



20 



25 



30 



1 

2 

3 

4 

5 
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7 

8 

9 

10 
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CI 
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CI 
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H 

H 

H 

H 

H 

H 

H 

H 

H 
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H 



245-250* 
1 86- 188" 
151-153" 
Oil, MS C 
235-240* 
Oil, MS C 
243-253' 
226-230' 
257-260' 
230-231* 
208-210" 
240-249' 
245-246' 
160-162" 
140-141' 
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Table ] , (continued) 



Ex, 



R' R 2 R3 
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28 
29 
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31 
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33 
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MP f°C) 



100-102" 
225-230* 
240-241' 
225-230' 
232-235' 
255-256' 
Oil, MS" 
257-275' 

87-89* 

Oil, MS C 

Oil, MS' 

108-113" 

215-216" 

185-186' 

130-131' 

260-26 l l 

150-151" 

94-95" 

215-217' 

165-166" 

173-177" 

175-176" 

165-166" 

155-156° 

254-265° 

186-187" 

190-191" 

236-237" 

Oil, MS" 

Oil. MS" 

165-166" 

125- J 27' 

250-252' 

125-127" 

Oil, MS" 

243-260' 

246-248' 

228-230' 
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218-228' 

79-8 I" 

Oil, MS' 

214-216" 

Oil. MS' 

278-282' 
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Table K (continued) 
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40 Footnotes for Table 1 for Salt Forms of the examples: 
a - Mono Hydrochloride 
b - Mono Maleate 

c - Mono Hydrochloride- 0.2 Hydrate 
d - Mono Fumarate 

45 e - Free Base - mass spectrum shows molecular ion 
f - Mono Hydrochloride ■ 0.25 Hydrate 
g - Mono Hydrochloride 0.10 Hydrate 
h - Mono Hydrochloride ■ 0.75 Hydrate 
i - 1 .5 Fumarate • 0.25 Hydrate 

50 j - Mono Fumarate - 0.5 Diethyl ether 
k - Mono Hydrobromide - 0.25 Hydrate 
I - Mono Hydrochloride - 0.33 Hydrate 
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m - Mono Fumarate • 0.25 Hydrate 

n - Mono Hydrobromide 

o - Mono Maleate • 0.25 Hydrate 

P - Mono Hydrochloride • 0.5 Hvdrate 

q - 0.25 Hydrate 

r - Mono Maleate • 0.25 Hydrate • 0.13 Ethanol 
s - Mono Sulfate 

t - Di Hydrochloride • 0.5 Hydrate 
u - Bis Maleate 



Example 1 

P reparation o£2 T-dimethy M -phenyl-!, ? 3 ^ralgarg^^ 

SteaA- A solution of m-tolualdehyde (500 mo a i* m 
,c , U1 en y^(500mg,4.16mmol). - -(methyJaminomethyl)benzyl 

15 alcohol (630 mg, 4.16 mmol) and acetic acid (0 5 ml) was srim>H 

liu yv.D mi) was stirred in methanol (16 ml) at 0°C under 
nitrogen as sodium cyanoborohydride ( 784 W i •? <; dCr 

ftydnde (784 mg, 12.5 mmol) was added in small portions. The reaction 
mixture was stirred for 5 minutes ar OOp ? an H - , 

brou 6 „,,ooH17 w i,h™ r ! C> * 1WOd »>™^-™. empire. The reaction mixture was 

CI d ' ' di ' U ' ed Wi,h «<* *«M «ner ( 3X, 

The c mhtned or £ a„,c m were washed ^ brj „ e ^ ^ ^J^JJ 

^ -ve„, removed ,„ _ ,„ pmvide ,„e desired imemediae ( , , s): , H nmr 
2H). 2.36 (S.3H), 2.32 < S .3H); CI MS m/z = 256 [C 17 H 2 ^Cw.HJ*. 

m,V A S "'^. m Pr<>dUC ' ^ A ( '- 24 8 ' 4 ' 9 ° — • ^ «■"- i- "ethylene chloride ,208 
ml) and treated dropwise with cbneentrated suirurieaeid (98% 10m „ , • "'°" de < 208 

25 20 minutes, the reaction was diluied with ice ch H , f °' 
hydroxide The , ,C " h " >Sandmi ' debask: "' i ' h aoueoaa ammonium 

cllrtd H """" "' raC,ed <3X, and ,he or g a„ic „,rac„ 

comhmed. drted over anhydrous sodium sulfate, r.hered. and concentred in PuHfioarion h 

eo,„m„ chromatography. e,u,i„ g with herein,, acetate ,5),, alTorded the deai^ 
,e,rahydrois„ q „i„o,i„e,0.23 s ); 1 H NMR (300 MHz. CDCI3) 6 7,7-7.3, «m, 5 H , 6,7-6.89 ,m 2H, 

(m, ih), 2.51-2.58 <m. 1H), 2.42 (s, 3H), 2.29 (s, 3H). 

affo d ^ ^ ^ S ' eP B ,0 ' 3 * ~ ' rea,ed Wi ' h - -'"ano, (5 „„ IO 

e!iT: p ; ,a,e - r solven,s and " cess hq - ™ " — - - — 

35 mp245-2500C; l »NM R ,C D ,OO, 5 6,6. 7 . 4 0 ( m.7„ ) .6.7.,d, = ,, H z, 1 „ ) , 4 . 5 , 4 . 64(m3H) 
3.72-3, 8( m. ,H, 3.45-3.55 , m . IH). 3.08 (s. 3H). 2.32 (s. 3H); '^c NMR (75 MHz. CDaOD) - ' 
130.6. 130.3. 129.1. 127.8.59.3. 56.8. 44.5.44.0. 21.1; 1R (KBr) 2937. 2474. 1454. 701 cm"'; CI MS 
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rt.aWnlW. Ana,.Ca,cd.focC 17 H 19 N-HC,: C. 74,57; H, 7.36: N.5.,2. Found: C. 

74.20; H.7.34; N.4.82. 
Fx am ple 4 

. -^TT^To^de „ .66 g. .4.0 mmo,, was .reared wi.h me.h„ amine (40% aqueous. 
, 3, m , , 8 .0 mmo,, in me.hano, (20 m,, a, room ^» The reacrion was srirred 20 m,nu.es and 
lreale d wi.h sodium borohydride (0.26 * 7.0 mmo,, porrionwise. 1*. reacion was srirred > hour and 
lre a,ed wi,h y-fluoro^-bromoaccophenone (3.0 g. ,4.0 mmo„ foUowed by srirring fo, 45 rn.nu.es 
,00m remperarure. The reacrion was fmaUy .rea,ed wish sodinm boronydnde ,0.52 g. ,4.0 mmo,, 

10 porrionwise and srirring eonnnned ovemigh.. The reacion was di,u,ed with water < ,00 m,, and 

Laced wirh merhy,e„e ch,oride (3 X ,00 m„. The comb.ned organie ea.racrs were washed w„h 6„ 
a „d dried over anhydrous sedium su.fare, foUowed hy f.Krauon and coneenrrarion in uncuu. Punficanon 
Dy eo,„mn chronograph, on sHiea ge, Curing with hezanes / e.hy, aee,a,e (3/„ provided ,he ammo 
a,eoho, (4 3 g) as a yeHow oi,; >H NMR (300 MHz, CDC, 3 ) o 7.08-7.30 (m. 7H). 4.73 (.. J=6.0 Hz. 

15 ,H,,3.60,AB q . )A B=.4,OHz,2H,,2.55<d, ] =8.0Hz,2H,2.36<s,3H,2.3, (, 3H, CMS^-274 

[Ci7H20 NFO+H1+ ' 

The produc from Srep A < , .0 g, 4.0 mmo,) was srirred in memy.ene eh,oride ( ,00 m,, 
and .reared dropwise wi.h conc.nua.ed su,furic acid (98%. 7.0 m,) over 3 minu.es. After srimng for 
hoor ,he reaerion was di.ured whh ice chips and and made basic wirb 25% aqueous ammomum 
20 hydroxide. The reacrions miznne was exftaccd wi,h me.h„ene ch,oride (3 X ,00 m„ and rhe orgamc 
earners combined, dried over anhydrous sodium sulfare. ftftemd. and conee„,,a,ed in vueno. 
Purificarion by eo,umn cbromarogmphy. Curing wi,h hezanes , e.hy, acerare «3/„, afforded ,he de,red 
.errahydroisoquinohne as a ye„ow oi,: >H NMR (300 MHz. CDC, 3 ) o 6.89-7.00 ,m. 5H,. 6.75 ,d. ,=8.0 
Hz, ,H,.4.2, (,. ,=7.0 H, ,H>, 3.64 (ABq. 3 AB =,5.0 Hz. 2H>. 3.02 ,m, ,H, 2.56 ,m. ,H), 2.4, ,s. 3H,. 

25 2 29 (s 3H); CI MS m/z = 256 [C 17 H l gNF+H] + . 

S^C, The product from Step B was subjected to chiral HPLC separation enjoying a Ch.ra. 
Techno.og.es Chirace.® AD co,u.nn (5 en. X 50 cm) eluting with hexanes / isopropanol (9/,) to afford 
the(R) M% -16.3 (c=0.498, MeOH) and (8),^ +16.3 (c=0.476, MeOH) enantiomers in order of 
e.ution The (SM + ) enantiotner was treated with ma.eic acid ( 1 .0 eo.ui.va.ent) and the resu.tant tna.eate 
30 sa.t filtered and dried to constant weight. (SH + )-2,7-dimethy.-4-(3-fluoro P heny.)-. ,2,3.4- 
tetrahydroisoquino.ine. tna.eate sa.t: mp 172-173.5°C. 
Fx ample 6 

Pjgaami <^^ M nnnrn 1 me.hylph.ny.V. ^^tetrahydr^uu^ 
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ml 43 0^ "■ T0 " ,a ' dehy<te M ° * 33 0 — 0 »- — •» -hy, amine (40% at,ue„us. 3.36 

ir r " m : mo m,) • room ,empera,ure ' The - — » - 

rea edw,, wd ,» mborohydnde(064g 33 0mmol) ^ ionwise ^ 
treated w„ h 4 -nuoro-3,me,„y,-2-bromoace,ophe„o„e ^ g ^ 
5 m.nutesatroom temperature. The reaction was finally treated with sodium borohydride^ (1.0 g ^3 
mmol) ponionwise and stirring continued ovfmioh. xk " • 

S COnt,nued ove ™ght. The reaction was diluted with water ( 100 ml) and 

™ rr ch,oride ,3 x ,o ° m,) The — — • «. -1. wi. l 

nd dned over anhydrous soditttn sulfate, followed by filrmrion and concentration in wrcuo. Purification 
o cola m „ Orography on silica ge, e,n.i„ 8 with hexanes / ethyl acetate (2, „ provided the arn.no 
10 alcohol ,65.3 g, as a yellow oil; Cf MS rn/z = 286 (C l8 H 2 ,NFO*H)*. 

tat lk produc, from Step A ,0.52 g. 2.0 mmol, was dissolved in merhylene chloride ,20 
ml, and treared dropwise with concentrate, snlfnric acid ,93*. 3 n,„. The reacrion was ^ ov ^ gnl 

hydrox.de. The reacon mtxtute was ejl „ ac , ed w „ h ^ 
15 tracts comb.ned. dried over anhydrous sodium solfare. filtered, and concentrated in _ 

Pur,nca„o„ b, column cmomarography. Curing with hexanes , ethy, acetare ,3/1 , afforded the desired 
tetrahydroi^ninohne ,0.08 g, l H NMR ,300 MHz. CDC,,, 5 6.87-7.00 ,m. 5H) . 6 74 (d M „ Hz 
lH,4,„, J .,.0„ 2 ,,H,3.64, AB<) . jAB -, 5 .0H,2H,3.0„ m . ,„, 2 .53<„, ,„,2.40,,3H, ' 
2.29 (x. 3H). 2.23 (a. 3H); CI MS = 270 rC 18 H 20 NF + H)+. 
20 Example ?K 

PreparaMonpf . 7-d,ntHhvl.8.fl„or n .a.„K. 1 Y , 

SUB* A solution of -(memyiaminomerhylfcenzyl aktohol ,745 mg. 4.9 mmol, and 
.rie,hy,ami„e ,0.79 ml, 5.66 mmol) in aceromrrile ,45 m„ a, 0OC under nirrogen was rreated dropwise 
w„h 2-nuoro-.3.me,hy,he„ 2 y, b ro m, d e „. 0g . 4 , as a solution in acetonitrde ,25 ml, The 

25 reaction was stined at 0OC for 1 hour and a, room tempemture for 1.5 hour, foHowed hy dNution with 
water and extraction with methylene chloride ,3X, The combmed organic extracts we re dried e 
anhydrous magnes.um sulfate, filtered, and concentrate, in „oc.,o ,„ provide the Ration produc, ,135 
g): 'H NMR(CDCl3)5 7.23 ,m. 5H, 7.08.7,7, m.2 H) , 6.97.7.06 ,m. ,„,, 4.7M.82 ,m. ,H, 3 79 " 
(d. 3=13.1 Hz. IH). 3.62 (d, J=I3.2 Hz. 1H). 2.33 , s . 3H). 2.29 (s. 3H). 

Stepi The product from Step A ,0.5 g. 1 .8 mmol, was tteated with su,furic acid (3.7 ml, and 
punned hy column chromatography as described for Example I. Step B ,o affotx, the desired produc, 
f0.33 g, as an oil: >H NMR ,CDC, 3 , 6 7.06-7.37 ,m. 5H, 6.88 (,, 3=7.8 H, ,H). 6.54 ,d. ,=7.8 Hz. 
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,H). 4.18-4.27 (nr. 1H). 3.86 (d, J=I5.6 Hz. IH1. 2.94-3.04 ,m. 1H), 2.49-2.59 (m, .H). 2.45 (a. 3H,. 

2 M ' S ' The product from S.ep B (0.33 g. 1 .3 mmoll was .reared w,,h erhereal HC1 as described 

in Example ..Srep Co provide .he an,idpa,ed hydrochloride sal, (0.30 g>; mp 2.5-216<>C; >HNMR 
5 (300 MHz. CD,OD) 8 7.3,-7.44 (m . 2H). 7.2,-7.28 ,m. 2H,. 7,5 ... 3=7.9 H, ,H, 6.6, <d. ,=8.0 Hz. 
, H) . 4.67-4.78 fm. IH,. 4.42-4.62 (m. 2H), 3.77-3.88 <m. ,H). 3.55 ... 3=12.0 Hz. IH). 3., , ,, 3H,. 2.26 
(s 3HV IR(KBr) 3432. 2954. 2376. ,497. ,457. 12,6. ,043. 704 cm->; ClMSm/z = 256 
[Ci7 h' 18 NF-H) + . Ana,.Ca,cd.forC, 7 H 18 NF- H C,; C. 69.98; H. 6.56; N. 4.80. Founds. 69.64; H. 
6.49; N.4.65. 

10 F-amnle 70 

^ ra „onof. M -- h'--'-"""r""he^v,V^-melhvl-l i ;,3,4-le,r.hVdro.soqumo,|pe 

Mdhylmagnesium bromide was added dropwise over 5 minu.es .o a srined so,u,,on of 
4-chloro-3-n„orobenza,dehyde (10.86 g. 68.5 mmol) in anhydrous ,e.rahydrofura„ (,00 ml) a. -7 8 oc 
under nunagen. After srirring for 1 5 minu.es. ,be cooling ba.h was removed, and .be solurion allowed ,o 
15 warn, .o room remperamre. After sirring 3 hours, .be so,u.ion was poured s,ow„ wi.h ».o 

sa.ura.ed ammonium cMoride , ,00 m„. ,hen diiu.ed wi,h wa,.r ,50 ml) and ex.rac,«d wuh d,e,h„ e,ber. 
The organic ezrracs were washed wi,h warer and sa.ura.ed sod.um chloride, dried over anhydrous 
sodium sa.fi.re. fibered and .be solven, removed in vocuo .o provide .he benzylic a,o„hol ( , 1 .89 g) as a 
dear yellow „i,; 'H NMR (300 MHz. CDC3) 5 7.35 (..3=7.8 Hz. ,H). 7.,8 ,dd. 3=2.0. ,0.0 Hz. 1H>. 
20 7.07 ,dd.J=1.7. 8.1 Hz. IH). 4.83-4.92 ,m. IH,. 2.0. ,d. 1=3.6 Hz. >H>. 1 .47 ,d. 3=6.3 Hz. 3H). C. MS 

W^nSICgHgClFO+H]-*. 

CjeoJB; The produc, from S.e P A (9.0 g. 52.0 mmol) in anyhdrous me.hylene chloride (60 ml, 
under nimrgen was added by cannula ,0 a surred suspension of pyridinium chlonachromare « , 6.7 g. 77.0 
ra m„„ and di.,omaceo„s eanh ,15 g, in anhydrous memylene chlor.de ,150 ml) a, 0-C under nirrogen 
25 After srirring for 26 hour, ,he hcerogeneous m.x.um was di,u.ed wi,h dierhy, e,ber ,300 m„. surred for 
, bour and fthered. The f.l.rare was eoncen.ra.ed in vacuo and ,he vola,i,e produc. purified by co,umn 
chronunozraphy on si.ica ge, ,60 g) during w,,b hexanes , e.hy, ace.a.e (9/11 ,o provide .be des.red 
accophenone in q uan,i,a,ive cn.de yield; >H NMR (300 MHz. CDC,,) 6 7.65-7.75 <m. 2H>. 7.5, ... 

1=7 6 Hz. IH). 2.60 (s. 3H). CI MS m/z = 173 [CgHjCIFO+Hr. 
30 Sla>£ The produc, from S.ep B (52 mmol, was ,rea,ed wi.h .e.rabu.ylammonium .ribromide 

,, 5 5 „ ^ 9 mmol, in me,banol / me,h„ene chloride (1/3. 240 ml, under nhrogen. After «irring 3 days 
a , room .empemmre. .be solven, we re .amoved in « and .be residue dissolved in diemyl e.her ,200 
ml, washed wi.h wa.er <4 X 50 ml,, dried over anhydrous sodium sulfa.e. fil.ered and conee„rra,ed ,„ 
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v^,^nf,ca li „„6 y co.un 1 „ch,o m a,o g rap hy „„ sil ic agel( ,20 s ,e l u, i „ 8 w ithh exa„ e s / e ll , yl ace,, le 
,30,,) afforded .he desired : -,-bromoace.ophenone ,6.23 g, as a crys,a,li„e solid: ' H NMR (300 MHz 
CDC, 3 ) 6 7.70-7.8, ,m. 2H). 7.55 „, J-7.7 Hz. ,H). 4.39 ,s. 2H>; CI MS Wz = 25, 
[CgH 5 BrCIFO+H] + . 

5 Sard* Memy.amine (40 w,% aqueous. ,8.0 rumol, was added ,„ a stirred section of 

benzaldehyde (, .8 g, , 7 mmol, in memano, ,20 m„ under utirogeu. After stining ,0 m i„„, es a, room 
.emperamze. ihe S o,„,ion wa S eoo.ed ,„ 0o C aud rreaied wi.h sodium ooronydride ,0.32 g. 8 5 mmo,) 
pornonwise. The reaction was stirred for ,5 minmes, wanned ,„ roon, iernperarare and stirred an 
add,„ona, , hour, whereupon ,he produe, from Siep C ,4.3 g, ,7 mmo„ was added. The reaction was 
10 Stirzed , hour. coo,ed ,o 0=C and .reared again wi.h sodium borohydride ,0.32 g. 8.5 mmo,> aud aftowed 
.o s,,r ovemigh, wirh wanning ,„ room , emperaIore ^ so|ulion ^ ^ ^ ^ 

sX'TTT"' Ch '° ride ° X 50 m,) ' * ° rsamc m ™ dried - ■*»— -*» 

uifare. fihered. and eoncen.ra.ed ft, vacuo ,„ provide .he desired produe, as a Cearyeftow „i, „ 77 g) 
>H NMR ,300 MHz. CDC, 3 > S 7.25-7.3, <™. 6H, 7,7 ,dd. J=1 .8. ,0.0 Hz. ,„, 7.04 <d . J=8 . 3 Hz 1H) 
15 4.69,dd. fc 5.8,8.2„z, ,H>, 3.74 ,d, 3-3.0 Hz, ,„,, 3.52 ,d, J= ,3.0 Hz. ,„, 2.45-2.57 <„, 2H,, 232 ' 
,s. 3H), CI MS m/z - 294 [C | jH , 7 ClFNOtH]+. 

ra r. , ° " " * 6 ° mm0l> *" ^ " — — < -** acid 

,4.0 nti, and me,„y,e„. chloride ,40 ml, for ,5 minu.es a, room .emperamre. Tne reaction was po Ure d 

on ,ce, made Valine wfth concen.ra.ed ammonium hydroxide, and ex.raced wi.h die,h„ e,her The 
comhmed e,her ex,rae, were dried over sodium sulfati, fihered and co„cen,ra,ed ft, voce, ,o afford ,he 
cmdeproducasacloudyyeftowoiHl^g): 1 H NMR ,300 MHz. CDC, 3 ) 8 7.30 ,, J=7 9 Hz ,H, 

ml™, 7s T 03 2H) ' 685 w "- 7A * ' H '- 4 - 28 "■" 61 H2 ' IH '- 377 <*'-«■' 

.H,.3.70,d,;=,5, Hz. IH), 3.05 (dd, J=5.6, 1 1 .9 Hz, ,„, 2.62 ,dd. 3=8.0. , ,.5 Hz. ,H,2.46,s 3H, 
SJeoE Theprodue,fromS,epE(1.78.6.0mmo,)was,rea.edwi,he,herealHC,(10M 120 
25 ml. .2.0mmo,)i„me,ba„o,<20m, ) ,oaff„rdapreci P i.a,e. Tne so,ve„,s and excess HC, were removed 
,» w,c„ and .he resuftan, soiid recrys,a„ized from mchanol , die.hy, e.her ,0 p ro vide ,he HC, soft of .he 
•azgeUUglasawhhesolid: mp 23 0-2 3 5°C ; 'H NMR ,CD 3 OD) 8 7.5, ,, J=,8.0 Hz, ,H) 7 26-7 39 

^r,, r^i™ 02 " 2 - m ^">«'=^»>- 

1-6.3, , ,.3 Hz. ,H, 4.59 ,hs, 2H>. 3.87 ,dd. J= 6.2. ,2.4 Hz. ,H, 3 .56 „, ,= ,,.8 „, ,„, ( , 3 „, 
30 ,R ,Khr, 3448. 2928. 2365. ,49,. ,060. 747 C, MS - 276 ( C 16H , 5 NC IF+ „ )+: Anal . Calcd 

forC, 6 H 15 NCIF.HCl: C.61.55: H.5.,7; N, 4.49. Found: C.6,.20: H. 5.07; N. 4.32. 
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StepG: The product from Step E was subjected to chiral HPLC separation employing a Chiral 
Technologies Chiracel® OD column (2 cm X 20 cm) eluting with hexanes / isopropanol (9/ 1 ) to affdrd 
the (S) and (R) enantiomers in order of elution. Each enantiomer was treated with maleic acid ( 1 .0 
equivalent) and the resultant maleate salts filtered and dried to constant weight. (S)-(+M-<4-chloro-3- 
5 nuorophenyl)-2-methyl-l,2.3.4-tetrahydroisoquinoline, maleate salt: mp 171-172°C; [a] D +16.0 

(c=0.200. MeOH).(R)-(-)-4-(4-chloro-3-fluorophenyl)-2-methyl- 1 ,2,3.4-tetrahydroisoquinoline. maleate 
salt: mpl71-172°C;[arg -15.5 (c=0.200, MeOH). 

Fxam ple 78 .' 
p~ r ~,;»n nf 4-r3.4-difluo m phPnvn-2-methvl-1 ,2.3,4-tetrahydroisoquinoline 
10 StmAl 3,4-Difluoroacetophenone (25.0 g, 160.0 mmol) was treated with acetic acid (250 ml) 

and bromine (8.23 ml. 160.0 mmol, solution in 13 ml acetic acid) at room temperature under nitrogen. 
The reaction was stirred at room temperature for 1 hour and concentrated in vacuo to remove acetic acid. 
The residue was suspended in saturated sodium carbonate and extracted with methylene chloride several 
times. The combined organic extracts were dried over anhydrous sodium sulfate, filtered and 
15 concentrated in vacuo to afford the desired bromoacetophenone derivative (37.0 g) as a yellow 
crystalline solid: 'H NMR (300 MHz, CDCI3) 8 7.81 (m. 2H), 7.32 (m, 1H), 4.39 (s. 2H). 

S teD B: The product from Step A (37.0 g, 1 58.0 mmol) was dissolved in methylene chloride 
(290 ml) and added dropwise to a solution of N-benzyl-N-methylamine (20.3 ml, 158.0 mmol) and 
triethylamine (22.0 ml, 1 58.0 mmol) in methylene chloride (312 ml). The addition was carried out over 
20 45 minutes at 0<>C. warmed to room temperature and allowed to stir an additional 4 hours. The reaction 
was diluted with water (300 ml) and extracted with methylene chloride. The combined organic extracts 
were dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The product was purifed 
by column chromatography on silica gel (600 g) eluting with hexanes / ethyl acetate (7/3) to afford the 
desired alkylation product as a clear, light brown oil (30.2 g): ■ H NMR (300 MHz. CDCI3) 8 7.87-7.73 
25 (m, 2H), 7.35-7.15 (m. 6H). 3.68 (s. 2H), 3.64 (s, 2H), 2.34 (s. 3H). 

Ste pC: The product from Step B (15.0 g, 54.0 mmol) was dissolved in methanol (65 ml), chilled 
in an ice bath and treated with sodium borohydride (1.38 g. 36.0 mmol). The reaction was stirred at 0°C 
for 1 hour and at room temperature for 1 hour, followed by quenching with water and extraction with 
methylene chloride. The combined organic extracts were dried over sodium sulfate, filtered and 
30 concentrated in vacuo to directly provide the pure benzylic alcohol (14.4 g) as a yellow oil: >H NMR 

(300 MHz. CDCI3) 8 7.38-7.00 (m, 8H). 4.67 (t. J=7.0 Hz, 1H), 3.74 and 3.35 (ABq, J A B=13.2 Hz. 2H), 
2.50(d,J=7.0Hz.2H).2.3l(s.3H). Anal. Calcd. for C^HpN^F,: C, 69.30; H.6.19; N, 5.05. 
Found: C. 68.94: H.6.21; N.4.94. 
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Smlk The produc, from Step C ,14.4 g. 52.0 mmoi, w us , imd in conce „, raled su , fufic acid 
,-7.0 m„ and metbyiene cMo ri de ,3,3 m „ f„, I5 minules a , t00m Km ^ K ^ ^ 
on ,ee. made aMtahne with concentrated amrao „ ilm , hydroxkfc a „ d ^ dieihyi ^ ^ 

5 r bine r 7 t~ were dried over s ° ifa,c ' f,i,ered - and «— - — «■ p^c, 

was punfied by cohtmn chromatography „„ silica ge , ^ „,„„ ^ , ^ ^ (|fl) ^ 
provide, he pure tetrahydroisooutnohne „,. 4 g): 'H NMR (300 MHz, CDCI3) 6 729-736,m ,H) 

aeafi The produc, from S,ep D ,0.8 g. 3.0 mm* was treated with etnerea, HC, as described 

MM™ S ' eP F '° Pr ° Vide "* a "' iCiP! " Cd Mr0Ch ' 0ride -* <0 - 6 «* «-*->: 
NMR,300MH,C D .,OD, 6 7.24-7.39 ,m. 4H>. 7,4-7.23 <„, ,„,. 7.06-7,3 ,m. ,„,, 6.92 ,d 3=7 8 

H, >„,. 4.65 ,dd. «... ,,.4 Hz,, 4.58 ft. 2H, 3.85 ,dd. 3=6.2. ,2.4 Hz. ,H). 3.54 „ 3., ,.8 Hz ,H, 
3.07,s.3H,: ,R ,KBr) 3448. 2932. 2549. 15,2. ,46.5. ,276,742cm-!; C, MS m/-> = 260 
tC^H.jNF^H,*. Ana,.Ca,cd.forC 16 H, 5 NF 2 .HC,-0.25 H2 O: C. 64.00, H. 5.54: N, 4.66 Found- 
15 C.64.J1; H,5.30; N. 4.62. 

S^E The produc, fron, S,ep D was subjected ,o chira, HPLC separa.ion empioying a chira, 

Technologies Chiracel® OD column n rm v on \ i . . « . 

C °' Umn ( - cm X 20 c "» eiut.ng w,th hexanes / isopropanol (9/1) ,o afford 
the (S) and (R) enan„on.ers in order of elution. Each enantiomer was treated with maleic acid ( , 0 
equivalent) and the resultant ma.eate salts fi.tered and dried to constant weight. (S)-(-)-4-(3,4- ' 
20 d i f. U orophenyO-2- m ethyl-,.2.3.4-,e,rahydroi S o q uino.ine. maleate salt: mp ,38-I390 C - (cc^ 2 6 

(c=0.366. MeOH, <KM+M-<3^ ^ ^ 

138-I390C; [o]^ +2.5 (c=0.386, MeOH). 
Example SO 

Preparation of 4-( f 3.5- difluomn hPnYiVO- r n rt hv| t i -x A tt > t „ u A • . 

* ,Y1/ ~ memvl 1 ^^-tetrahY droirsoq iiinrtlinA 

35 ,„^ T y»»<y>™™*™ ."bromide 8.6 g. 38.6 nunc,, was added ,o a surred soiution of 
3.5-d,fluoroac.,„phenone ,6.0 g. 38.6 mmoi, in tnetnano, / me.hyiene chioride (,/3, ,80 ml, under 
nurogen. A„er stirring a, room tempertmtre for 72 hours, ih. solvents wem removed in vacuo The 
resrdue was dissolved in die,h y , e,her ,200 m„. washed wi.h wa.er ,4 X 50 ml, dried over anhydrous 

and , he corresponding dtmethyl ketttl (9.0 g,: >H NMR ,300 MHz. CDC, 3 ) S 7 50 (dd. 3=2.0. 4 0 Hz 
2H). 7.08 (m, IH). 4.39 (s. 2H). 

S« To ihe product mixture from Step A ,3.5 g. 
<>.8g. ,4., mtnoOtn mcthyiene chioride, ,5ml,w as added ditsopropy, ethy, amtne ,3.0m,. ,7 mmol, - 
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The reaction was stirred at room temperature for 5.5 hours, then washed with water and dried over 
anhydrous sodium sulfate. After filtration and concentration in vacuo, the material was purified by • 
column chromatography on silica gel ( 140 g) eluting with hexanes / ethyl acetate / triethylamine 
(9/1/0.1) to provide the desired alkylation product (1.2g) as an orange oil: 'H NMR (300 MHz, CDC> 3 ) 
5 5 7 48 (dd. J=2.0. 4.0 Hz, 2H), 7.33 (m, 5H), 7.00 (m, 1H). 3.69 (s, 2H), 3.66 (s, 2H), 2.36 (s, 3H). 

StepC : The product from Step B (1.1 g. 4.0 mmol) was dissolved in methanol, chilled in an .ce 
bath and treated with sodium borohydride (0.1 g, 2.7 mmol). The reaction was stirred at 0<>C for 1 hour 
and at room temperature for 1 hour, followed by quenching with water and extraction with methylene 
chloride. The combined organic extracts were dried over sodium sulfate, filtered and concentrated in 
10 vacua to provide the benzylic alcohol (0.8 g) as an orange oil: ' H NMR (300 MHz, CDCI3) 6 7.40-7.30 
(m, 5H), 6.90-6.82 (m, 1H). 6.70-6.60 (m. 1H), 4.70 (m. 1H), 3.73 (d. 3=14.0 Hz, 1H), 3.52 (d. J=14.0 

Hz. 1H), 2.55-2.40 (m. 2H), 2.29 (s. 3H). 

S te p D: The product from Step C (0.4 g, 1 .4 mmol) was stirred in concentrated sulfuric acd (1.5 
ml) and methylene chloride (10 ml ) for 15 minutes at room temperature. The reaction was poured on 
15 ice made alkaline with concentrated ammonium hydroxide, and extracted with diethyl ether. The 

combined ether extracts were dried over sodium sulfate, filtered and concentrated in vacua. Purificat.on 
by column chromatography on silica gel (15 g) eluting with hexanes / ethyl acetate / triethylamine 
(9/1/0.1) afforded the target (70 mg): 1 H NMR (300 MHz, CDCI3) 5 7.40-7.07 (m, 4H), 6.87 (d, J=7.0 
Hz, 1H), 6.77-6.62 (m. 2H). 4.21 (t. J=6.0 Hz. 1H). 3.66 (d. J=2.0 Hz. 2H), 2.95 (dd. J=5.0, 6.0 Hz, 1H), 
20 2 61 (dd. J=6.0 Hz. 7.0 Hz. 1H). 2.41 (s, 3H). 

StepE- The product from Step D (70 mg, 0.27 mmol) was treated with ethereal HC1 ( 1 .0 M. 0.6 
m , 0 6 mmol) in methanol ( 1 .4 ml) ,0 afford a precipitate. The solvents and excess HC1 were removed 
in vacua and the resultant solid recrystallized from methanol / diethyl ether to provide the HC1 salt of the 
target (53 mg) as a white solid: mp 230-233°C; > H NMR (300 MHz, CD3OD) 5 7.36-7.28 (m. 3H). 
25 6.99-6.90 (m. 4H). 4.67 (dd. J=6.0. 6.0 Hz, 1H). 4.58 (bs. 1H). 3.87 (dd. J=6.0. 6.0 Hz. 1H). 3.57 (m. 
,H).3.08(s.3H): IR (KBr) 2931. 2473, 1625. 1598. 1462. 1 1 19 cm"' : CIMSm/; = 260 
[C 16 H 15 F 2 N + H]+: Anal. Calcd. for C 16 H 15 F 2 N-HC.-0.1H 2 0: C. 64.58: H. 5.49: N.4.71. Found: C. 

64.45; H, 5.43; N. 4.49. 
Fxample 85 

30 o- ^non nf rt.S-d™ ^- ph^vl- 1 2 7-.rime.hyl- 1 1 2 1 3,4-te,rahvdroisoquinoline 

Sten A: Nitromethane ( 1 .6 mL. 30 mmol) was added dropwise to an ice-cold solution of 
.etrabu.ylammonium fluoride (7.5 mmol) in dry THF (20 mL). A solution of 3,5-difluorobenzaldehyde 
C 85 *. 20.1 mmol) in dry THF (5 mL) was added dropwise. Triethylamine (2.8 mL. 20 mmol) was 
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*en added dropwise. A so,u,io„ of , m .ou, yl d,„,e,h y ,s,, y , ch|oride (4 , 4 g Jft| „ 

nO.) was added dropwise. causing a whi,e P rec,pi,a.e ,„ ta The re ac,i„n was SIlrre d a, 0 X for 30 ' 

rrr n was T"* ^ ** was washcd wi,b ^ «— - — « *> •» 

wa,er. The organ.c ,a y er was dried over MgSO,. Hhered. and co„ce„,ra,ed under reduced pressure 

leav,„ g a veHow oil . The y e„„w oi , was purifled by co|um „ chroma , ography ^ ^ 

ehu.ng „i,„ 30* BOAOnexanes ,o g ive con,po u „d ,he produc, ,2.65 g. 65%, a, a coioriess oi, „ 

S'epB : A slurry of the product from Srrn i n m » , 

in u . P 8 ' ' J 6 mmol) and Platinum oxide (0 ?0 e) in 

10 aosoiare e,ha„o, ,20 „U., was hydr „ at 40 ^ fo , 4 , ^ ^ _ 

Ce,„e. wh,ch .as .ashed wi,h addi.iona, abso ,„, e ^ ^ ^ ^ ^ J> J * 
.he anrrne prodnc, (, .97 g, 98%, as a whi,e soNd: mp 54-58 . C; •„ NMR ,300 MHz, CD OD, 67 01 

15 (, 75 e ^ 7'"' i °" 0f3 -'" e ~^"-<'^ 8 - -oi, and U« produc, fro mS ,epB 
(1.75 g ,0. , mnroi, ,„ ,„ lu e„ e (2 „ mL) was hea|ed „ ^ ^ ^ P 

under „„,oge„. The ,o,„e„e was _ in vacuo ieaving an orange oi,. To an iee-eoid so.u.ion o ,he 

oTa d°r 77 ^ ^ NaBH ' '° ^ * ' 2 mm °"' ^ ~— - * ' " • 
20 d ; S '° Wed '° Wan " '° ^ ttm ^- — 4 «*- was concent 

20 »^^P--.T,e rc siduewas,a k e„„pi„wa,era ral ex, ra c.ed ( 3a,„ i ,he,her The 
eo.a6.ned organic ex.racs were dried over Na.SO,. fitaed. and c„„ce„,ra,ed in vacuo .ogiv. ,he 
Prcduc, as a m ix,„re of dias.ereo.er, ,3.00 g. > ,00., as a y e„ow oi,: ■„ NMR ,300 MHz CDC, , 8 
• 2-7, 8 , m . 2H ,7.0 8 .7.06 (m . 2 „, 69 , 6 . 8l ( m . 2H,. 6.70-6.64 (m. ,H, 4.69-4.45 ,n, ^ 
3.67 (m , ,H, 2.83-2.75 <„,, ,H, 2.58-2.40,,, ,„, 2.34 ,, 3„,, ,.39-,.36 ,„, 3H, 

SWB: Conce„ Ir a,edH. S 0,„2.0 m L,wasadded,oa S ,i„ed.ice-co,ds„,u,i„„ of.hecn.de 

poured on.o ,ce. made s,ro„g, y a, k a,i„e w„„ excess cone. NH.OH. and ex.rac.ed ,2 x, w,,h El O T3.e 
~ orga„icex„ac, s were dried over Na : SO.. fi „e re d. and ,he S o,ve„. was ren.oveC in v„„o T6e 

30 *T1 " UriMb - 0lU ™^~.vo„si,,ca g e,,,45g,e,u,i„gwi,h,0,. 

fctOAc/hexanes containing ]% Et N and then ?n<7 p,r,A yu 

ci,in and then 20 /c EtOAc/hexancs containing ] % E t,N to afford the 
product, a mixture of diastereomer<; (aia ™ rt i *r? ^ 

S " f426 mg - ,5%) as a y eI,ow °* 'H NMR (300 MHz. CDCI ) S 7 04 

S ^ £: F o™.,dehvde ,37 w«. 0.70 n,L. 9.4 m m o„ was added .o a so,„,ion of , h e prodll c, 
35 fro. S,ep D ,426 m g. , .56 mm „„ ,„ meIha „ ol , , 6 mL , Af ,„ , , ^ ^ ^ ^ 
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and the reaction was hydrogenated at 35 psig for 21 h. The reaction was filtered through a pad of Celite, 
which was washed with methanol. The filtrate was evaporated in vacuo, leaving a milky liquid, which 
was extracted with ether. The ether extract was dried over Na,S0 4 . filtered, and the solvent was removed 
in vacuo. The residue (392 mg) was purified by column chromatography on silica gel (150 g) eluting 
5 with 1 0% EtOAc/hexanes containing 1 % Et,N to give the desired compound (82 mg, 1 8%) as a colorless 
oil.: 'H NMR (300 MHz, CDC1,) 6 6.97 (s, 1H), 6.92 (d, J = 7.7 Hz. 1H), 6.78-6.61 (m, 4H). 4.1 1 (t, J = 
6.4 Hz, 1H). 3.65 (q. J = 6.6 Hz. 1H). 3.04-2.86 (m, 2H). 2.45 (s, 3H), 2.32 (s, 3H). 1 .45 (d, J = 6.6 Hz, 
3H). 

StepF : A 1 M HC1 solution in ether (I.OmLJ.O mmol) was added dropwise to a stirred 
10 solution of of the product from Step E (82 mg, 0.28 mmol) in methanol (3 mL). After 30 min, the 

solvents and excess HC1 were removed in vacuo, and the residue precipitated from ether and sonicated 
for 30 min. The off-white solid was isolated by filtration and then dried at room temperature under 
vacuum for 24 h to give the product (78 mg, 83%) as an off-white solid: mp 194-197 °C (with 
decomposition); 'H NMR (300 MHz. CD,OD) 8 7.14-7.12 (m, 2H), 7.00-6.81 (m, 4H), 4.65-4.59 (m, 
15 2H), 3.66-3.64 (m, 2H). 3.03 (s. 3H). 2.35 (s. 3H), 1 .75 (d, J = 6.5 Hz, 3H); 1R (KBr) 2928, 2480. 1624, 
1599, 1464. 1 1 19, 975, 859 cm 1 ; CI MS m/z = 288 [C.H.J-N+Hj; HPLC >99%, t, = 16.96 min; Anal. 
Calcd.forC„H 19 F : N-HCl-0.25H : O: C. 65.85; H. 6.29; N, 4.27. Found: C. 65.98: H, 6.12; N, 4.16. 
Fxnmnle 89 

PjecaBlioj] " f '«-fl..oro-2- me.hvl-4-nhenvl- i 2 3 4., < .tr a hvdro-7-isoouino)invl)-N-methvlmethanam.ne 
20 Sjep_A: Methylamine (15.3 mL. 40% aq. solution, 177 mmol) was added to a stirred solution of 

3-fluorobenzaldehyde (20.0 g. 161 mmol) in MeOH (150 mL) at room temperature. After stirring for 6 
h. the reaction was cooled to 0 °C and then NaBH, (6. 10 g, 1 6 1 mmol) was added portionwise. The 
cooling bath was removed and the reaction was warmed to room temperature and stirred for 16.5 h. The 
reaction was quenched with H : 0, and cautiously acidified with 2 N HCI. and then extracted (3 x) with 
25 CH,CU. The aq. phase was then basif.ed using 6 N NaOH and then extracted (4 x) with CH : Cl r The 
latter organic extracts were combined, dried over Na,SO, filtered, and concentrated in vacuo to afford 
the product (21 .5 1 g. 96%). as a clear oil: 'H NMR (300 MHz. CDC1,) 5 7.32 (td. J - 7.5. 1 .7 Hz. 1H). 
7.28-7.19(m, I H). 7.14-6.98 <m, 2H). 3.80 (s. 2H). 2.45 (s. 3H), 1.47 (brs. 1H). 

StepB : Triethylamine (8.40 mL, 60.0 mmol) was added to a stirred solution of the product from 
30 Step A (8.35 g. 60.0 mmol) and phenacyl bromide (1 1 .94 g. 60.0 mmol) in CH.CI, (200 mL) at room 

temperature under N,. After stirring for 18 h. the reaction was quenched with a mixture 10: 1 mixture of 
H.O/6 N NaOH (33 mL) and organic layer was dried over Na ? S0 4 . filtered, and the solvent evaporated in 
vacuo, affording crude product (17.08 g. theoretical = 15.44 g). as a yellow oil: 'H NMR (300 MHz. 
CDC1 ) 5 8.00-7.94 (m.2H). 7.59-7.52 (m, 1H), 7.48-7.37 <m, 3H), 7.30-7.21 (m, 1H), 7.15-7.10 (m. 
35 ->H) 385(s.2H).3.79(s.2H).2.39,s.3H): IR (CRCK solution) 3055. 2925. 2850. 1682. 1598. 1490, 
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1450, 1266, 1225, 738, 703 cm ': CI MS mh = *>58 fC H FNO+wr th- 

" ^.6 H ,^NO+HJ . This matenal was used without 

further manipulation. 

S!H>C: Sodium borohydr.de (4.54 g, ,20 mmol) was added ponionwise ,0 a s,incd solution of 
,heproduc,fromS,e P B(,7, g. -60.0 mmol) in MeOH ( 1 50 mL>, cooled to 0 "C under N After 
st.mng for 4.5 h a, room temperarure. the reaction was di,u,ed with H s O (300 mL, and extraced (4 x, 
CH ' C '=' n ° °' gm,C t " ncu ™ re *aahed wi,h sa,. NaCI. dried over Na,SO filtered 

andthe solvent evapora(ed in vacuo. Chroma,ography of the tesidua, ye„„w oi, ,15.8, g, J„g s „ jca ' 
(200 g) and ehn.on „„„ 50% EtOAc/hexanea afforded the product « ,4.8 1 g. 95% over 2 steps) as a 
yellowoil: H NMR (300 MHz. CDC,,, 8 7.39-7.22, m. 7H). 7,5-7.0, ( m. 2H). 4.75 ,dd. 8 3 56 

2 a 7 7"'" H2 ' 3M <A »>• « * 3H. « ' 

(CHCh so,„„on, 3062. 2849. ,587. ,49,. ,455. ,333. ,266. ,228. ,094. ,062. ,023. 897 877 758 

738. 70, em '; CI MS m,z = 260 [C,.H„FNO*H,. 

Sttfi: Cone, sulfuric acid (24 m L ) was added dropw.se to a stirred soiution of the prodnc, 

fmmS.epC„4.8g,57, mmol) in CH,C1, (280 mL). cooled lo 0 °C, using an ice-water bath Tne 
cooling bath was removed after addition w, s compleIe „, d , he ^ ^ _ 

temperature for 20 min. The reaction was then poured into an ice / water mixtute (400 mL, and the 
resuhan, mixm re unified with Co.. NH.OH s„,„,io„ to p„ - ,0. The a q . layer was extracted (3 „ with 
CH,CI,. The orgamc extracts were combined, washed wi,h a 2: 1 mixture of sa,. NaCI/l N NaOH dried 

20 7;?°" "''"I COnCemra ' ed — C — »^P"rof the rnsidue ,13.9, g) on silica ,450 
20 g, and e,u„o„ w„h 33% EtOAChexanes affords the produc, ,12.66 g. 92%, as a yellow oi, 'H NMR 
,300 MH, CDC,,, 8 7.33-7,5 ,m. 5H,. 7.08-6.98 ,m. ,„,. 6.90-6.82 ,m. ,„, 6.66 (d. Hz T, 
4.30-4.22,,, ,„,3.86(d.,= ,5.6 Hz. ,H,3,3(d.,= ,5.6 „, IH,. 3.02 (dd. 7 = 1 1 4 56 MHz 
IH,2.57,dd.7= „.6,8.7Hz. ,H, 2.47 ,, 3H, ; 1R (CHXI, solution) 294 1 . 2,82. ,583.' ,494 ,46 8 ' 
1457. ,378. ,248, 1 ,39, ,040, 887, 7,2. ,64. ,36, ,0, cm. C, MS ^ . 242 t C,.„..FN + „r ' 

r-B„, y , ,i,hi„m ,30 mL. , 7 M in pen.ane. 50.5 mmo„ was added dropwise to a stined 
so unon of the produc, from S,e P D ,5.50 g. 22.8 mmo„ and TMEDA ,7.6 mL. 50.2 mmo„ in El O ,P0 
mL, cooled ,o -60 «C under N„ Afier srirring for 45 roin , DMF ,7.0 mL, 9, .2 mmol, was added am, the 
reacon m.xrnre was turned a, -60 -C for , .5 h. The teaction was quenched wim MeOH , 10 mL) 
watmed ,„ room .empetature. and ,hen diluted with H,0 ,200 mL) and the aqueous layer was ex,rac,ed 
30 (4 x, wi,h CH.C,. The combtned CH.Ch extract was dried over Na.SC., filtered and L^ZT 
voc. Chromatography of the residue ,9.05 g, on silica (350 g, and elution wim 33% EtOAc/hexanes 
afford* , me produc, (,.2, g. 20%, asa brown oi,: ■„ NMR (300 MHz, CDCI,, 5 ,0.32 (a, ,„, ,. 56n . 
J ~ 7.6 Hz, ,H,, 7-34-7.2, ,m. 3H,, 7,9-7,0 ,m. 2H, 6.79 ,d. J, 8.2 Hz. ,„, 4.3,-4.23 (m, ,„> 3 90 
d J. ,5.8Hz. ,H,3.58(d.,= ,5.8„z. ,„, 3.04 ,dd. , = ,1.9.5.6. ,.0H, ,„,,6, 1. j. , , 
35 8.3Hz.lH).2.49,s.3H): CI MS m/; = 270 IC.^FNO+Hr 
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StepF : Methylamine (0.05 mL. 40% aq. solution, 0.62mmol) was added to a stirred solution of 
impure aldehyde 147 (0.15 g. -0.57 mmol) in MeOH (3 mL) at room temperature. After stirring for-6 h. 
the reaction was cooled to 0 °C and then NaBH, (0.022 g, 0.57 mmol) was added. The cooling bath was 
removed and the reaction was warmed to room temperature and stirred for 18 h. The reaction was 
quenched with H.O extracted (4 x) with CHCL The organic extracts were combined, dried over Na^SO,, 
filtered, and concentrated in vacuo. Chromatography of the residue (0. 1 8 g) using silica ( 10 g) and 
elution with 88:12:1 CHCl,:MeOH:conc. NH.OH afforded methylamine 147 (0.10 g), as a brown oil: 'H 
NMR (300 MHz, CDCIJ 5 7.32-7.12 (m, 5H), 7.02 (t, J = 7.8 Hz. 1H), 6.63 (d, J = 7.9 Hz, 1H), 4.28- 
4.20 (m, 1H), 3.86 (d, J = 15.6 Hz, 1H), 3.75 (s, 2H), 3.52 (d, J = 15.6 Hz, 1H), 3.00 (dd, J = 1 1 .3, 5.6, 
0.9 Hz, 1H). 2.55 (dd, J = 1 1.5, 8.7 Hz, 1H). 2.46 (s, 3H). 2.43 (s, 3H); CI MS m/z = 285 
[C,„H, 1 FN,+Hr. 

StepG : An ethereal HCI solution ( 1 .80 mL, 1 N, 1 .80 mmol) was added to a solution of the 
product from Step F (0.10 g. 0.35 mmol) in MeOH (0.5 mL) and Et.O (5 mL) at room temperature, 
resulting in the formation of a off-white solid. The solid was isolated and then recrystallized from 
5 MeOH/EuO (3x) and the solid was dried in vacuo (54 °C) to afford the salt (0.083 g, 66%) as a light 

green solid: mp 185-205 "C; 'H NMR (300 MHz, CD,OD) 6 7.50-7.24 (m, 6H), 6.86-6.78 (m. 1H), 4.80- 
4.50 (m, 3H), 4.29 (s. 2H). 3.92-3.83 (m, 1 H), 3.70-3.55 (m, 1 H), 3.15 (s, 3H), 2.76 (s. 3H); 1R (KBr) 
3422, 2956. 2698. 1635. 1497, 1456, 1218, 1032, 895, 770, 703, 560 cm '; CI MS m/z = 285 
[C„H„FN,+Hr: HPLC 95.5%, t, = 10.96 min; Anal. Calcd. for C 1K H,FR-2HC1.0.5Hp: C. 59.02; H, 
20 6.60; N, 7.65. Found: C, 59.1 3: H, 6.73; N, 7.42. 
Example 90 

P^ p^.i™ (2-methvl-4-phenvl-7 -^nqinnolinvn-N-methylmethanamine 

Step A : Methylamine (40 wt% aqueous, 2.6 mL. 30 mmol) was added to a stirred solution of 3- 
bromobenzaldehyde (5.44 g, 29.4 mmol) in MeOH (30 mL) under N,. After stirring I h, the colorless 
25 solution was cooled to 0 °C and then NaBH 4 (0.60 g, 1 6 mmol) was added portionwise. After stirring 1 
h. the cooling bath was removed. After stirring for 90 min, the reaction was cooled to 0 °C and then 
phenacyl bromide (5.90 g. 29.6 mmol) was added portionwise over 30 min. The reaction was allowed to 
warm to room temperature. After stirring for 2 h at room temperature, the solution was cooled to 0 °C 
and then NaBH, ( 1 .20 g, 31 .7 mmol) was added portionwise over 10 min. The solution was stirred for 
30 24 h. during which time the temperature rose from 0 • to 25 °C. The solution was diluted with H.O (400 
mL). extracted (4 x) with ether. The ether extracts were dried over Na : SO, filtered, and the solvent 
removed in vacuo to give the product (9.21 g. 98%) as a yellow oil: 'H NMR (300 MHz. CDC1 ? ) 5 7.47- 
7.21 (m.9H).4.77(dd.7= 10.0. 4.0 Hz, 1H). 3.71 (d. J = 13.3 Hz, 1H).3.51 (d.7= 13.3 Hz. 1H).2.61- 
2.49 (m. 2H). 2.32 (s. 3H). 
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Cone. H.SO. ,40.0 mL, was added dropw,se over , 5 mi „ ,„ . stirred solwjon of 
produc, from S,ep A ,9,8 g . 28 , mmol) in ^ (3(X) ^ ^ ^ ^ ^ ^ 

poured „„,o ,ce. made s,rong,y aUcmmc „»h excess cone. NH.OH. ex.racred ,3 X, wi.h Eu o. The e.her 
ex.rac.s were dried „verNa..SO„ fihered. ,he so.ven, was reeved in vacuo, and ,He residue ,7.29 ., was 

7"Z l 7 Chroma, ° SraPhy °" — " •> ~* '0% E,OAc,hexa„.s comainlg 
** Pr0dUC ' (2 ° 5 * 24 *> - - oil: 'H NMR ,300 MHz, CDC!,) 8 7 3^-7 ^ , m 4H, 
7.25-7,4, m .3„,, 74 ,d.^ 8 .3H, ,„, 4. 22 -4,7 ,m, I H), 3.71 «.J-. I5 . 1Ife ,„ £ ^ 
.5, Hz,,H>. 3.05-2.99 On. ,H). 2.54 ,dd,,= „.5. 8.7 „, ,„, 2.42 ,s, 3H, 

10 23, S 7 C rt ASlUn>0fbr0raide,b =^- fr -^PB<',5 8 ,3.8, mmo».z,nc cyanide ,27, mg 
10 2.3, mmo,, . and ...rakisWphenv.phosphi^,,,,,™^ (266 mg , a230 8 ' 

was hea.eda, 83 °C for 24 h. After afiowing ,hc reacion ,o eoo, ,o room ,e m pera,„re. ,„e macion J 
d,,„,ed w.m ,o,uene and washed wi.h 2 N NaOH. The ,o,„ene ex,rae, was dried over Na,SO fiftered 
and c„„cen,ra,ed in vacuo. The residue , , .20 g> was purified hy cofiamn oncography on ' Uica _,' 
<95 g, e,u,i„g wi,h 20* BOAOhexanes c„„„i„i„g , % E ,, N I0 give , hc ^ ^ " 
15 yefiow sofid: mp ,03,04 X, 'H NMR ,500 MHz, CDC,,, o 7.38 ,, ,„, 7.34-7. 23 ,m 4„ 7 ,6 ,4 

Hz. ,H), 3.07-3.03 ,m. ,H,, 2.59 ,dd. y 8.4 Hz, , H) . 2.44 (s. 3H): CI MS »* = 2 49 

[C„H„N I+ Hr. 

JO ^j/T* A S0 ' U " 0n ° f Pr0dUC ' ^ ** C «>' ■» «*» ~6 <n dry THF ,4 mL) w» 
20 a «dropw,e,„a„,ce.„ l ds,„^of 1 i,h,u m a,„ m i„ um „ ydride(6 , mg . 

nrL). The reacion was snrzed for 90 min wi.h coohng and ,he„ was allowed ,„ w,™ ,o roon, " 

„„„ Thereacion was sfirred for 5 h and ,he„ was inched wi.h ElOAc and .hen , s „„ra,ed 

1^1 T I reaC,i ° n ^ di ' UKd dHed ~ «— • - — 

25 h i/ hi " ^ CO ' Um " - 8el W g, Curing wi,h I2 * 

me,ha„o,,ch,oroform oon,ai„i„g , » cooc . NHpH IO give , te ^ 

'H NMR ,300 MHz. COO,, , 7.3,-7,8 ft, 5„, 7.04 , s . ,H, 7.00 ,d. , = 8.0 Hz. ,H>. 6 ^ 
Hz, ,H, 4.25 ,,, = 7.0 Hz. ,„>.3.8, „ 2 „, 3,5 ,d. 7 . ,4.9Hz. ,H>, 3.60 <d. J . ,4 9 L H^o 
3.00,n,.lH).2.56,dd.y= 1 ,.4.8.7Hz. 1 H,. 2 .43, s ,3H,. 

A s 1U ny 0 f, h e P rod^,fro m S,epD ( 53n,g.0. 21 mmo,, and maleic acid ,25 m. 0- 
30 mmo, ,„ aosoime E,OH < ,0 mL> was hea,ed in a 40 X wa.er ha,h un.i, a„ „ f ,he sofid had 

After h. ,he reacion was c„„ce„, ra ,ed in vacuo. The residue was „,ized fro™ e,hano,/e,her ' 
producng ,he his maieare sa„ ,43 mg. 42*, asa green sofid: mp ,76,77 X ,„,,„ decomposhion, ■« 
NMR ,300MHz, COpD, 5 7.40-7.30 ,m. 5H,, 7. 2 2 ,dd. y = 8.0, ,, Hz. 2H , 6,7 ,d. , / 8 „r,„> 
6.24 „ 4H, 4.58 ,dd. y = , ,.3. 6, Hz. ■„). 4.52 ,, 2 H, 4,2 ,, 2H , 3,8 ,dd. J = P 3 6 , Hz ,„, 
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3.45 (t, J = 1 18 Hz. IH), 3.02 (s. 3H); HPLC 95.8%, t, = 10.81 min; Anal. Calcd. for C 17 H 3I N : - 
2(C 4 H 4 0 4 ): C. 61 .98; H. 5.82; N. 5.78. Found: C. 61 .86; H. 5.82; N, 5.60. 
Fxample 91 

p^^t^^fN-n^hvl^ -mPthvl^-nhenvl ^ - ison i nnoHnv lVN-mftthYlmethanami^ 
5 Sjep^: A 1 M HC1 solution in ether (3.0 mL, 3.0 mmol) was added dropwise to a solution of 

the product from Step C. Example 90 (82 mg, 0.32 mmol) in methanol (6 mL). The solvents and excess 
HC1 were removed in vacuo leaving a green solid. A slurry of this green solid, potassium carbonate (199 
mg. 1 .44 mmol), and ethyl chloroformate (0.20 mL, 2. 1 mmol) in methanol ( 1 mL) and acetone (6 mL) 
was heated at 50 °C for 20 h. After allowing the reaction to cool to room temperature, the reaction was 
10 diluted with brine and extracted (4 x) with EtOAc. The combined organic extracts were dried over solid 
NauSO , filtered, and concentrated in vacuo leaving the carbamate product (99 mg, 88%) as an orange 
oil" 'HNMR (300 MHz, CDC1,) 8 7.31-7.14 (m, 5H). 6.98-6.93 (m. 2H), 6.83-6.76 (m. 1H), 4.30-4.10 
(m.5H), 3.77-3.58 (m.2H), 3.07-3.01 (m, 1H), 2.61-2.54 (m, 1H), 2.43 (s, 3H), 1.24 (t. J = 7.1 Hz, 3H); 

CI MS m/z = 325 [C a ,H ;4 N ; 0 : +Hr. 
15 StenB; Lithium aluminum hydride (60 mg, 1 .6 mmol) was added in portions to a solut.on of the 

product from Step A (99 mg, 0.30 mmol) in dry THF (5 mL). The reaction was heated at reflux for 6 h 
and then allowed to cool to room temperature. The reaction was quenched with EtOAc and then a 
saturated Na,S0 4 solution. The reaction was diluted with ether, dried over solid Na 3 S0 4 . filtered, and 
concentrated in vacuo. The residue (81 mg) was purified by column chromatography on silica gel (8 g) 
20 elutingwith 12% methanol/chloroform containing 1 % cone. NH 4 OH to give compound the product (49 
m « 61%) as a colorless oil: 'HNMR (300 MHz. CDC1,) 8 7.32-7.17 (m, 5H), 7.04 (s. 1H), 7.00 (d, J = 
8.0Hz. 1H). 6.82 (d. J = 8.0 Hz. 1 H). 4.26 (t, J = 7.1 Hz. IH). 3.83-3.57 (m. 4H), 3.0.7-3.01 (m. IH). 
2 54 (dd. J = 1 1 .4. 8.9 Hz, 1 H), 2.45 (s, 3H). 2.43 (s, 3H): CI MS m/z = 267 IC IS H, : N ;+ Hy . 

StepC: A slurry of the product from Step B (20 mg, 0.075 mmol) and maleic acid (9 mg, 0.08 
25 mmol) in absolute EtOH (5 mL) was heated in a 40 °C water bath until all of the solid had dissolved. 
After 2 h. the reaction was concentrated in vacuo. The residue was recrystallized from ethanol/ether 
producing the bis ma.eate product ( 13 mg. 35%) as a tan solid: m P 160-163 °C (with decomposition): 'H 
NMR(300MHz.CD.OD)8 7.41-7.31 (m, 5H). 7.24-7.21 (m. 2H). 6.99 (d. J = 8.0 Hz. lH).6.24(s. 
4H), 4.57 (dd. J = 10.9. 5.7 Hz. IH). 4.50 (s. 2H). 4.18 (s. 2H). 3.76 (dd. J = 12.3. 6.2 Hz. 1H), 3.50-3.38 
30 (m, IH), 3.00 (s, 3H), 2.72 (s. 3H): HPLC 95.8%. t, = 1 1 -09 min. 
Fxam ple 92 

Pr . r ^„ »f 8. hv droxv-2-™'hvl.4. r henvl- ' 2 3 4-te.tr a h V dro-7-isonninolinecarbonitrile 

Step A: A solution of /V-meihyl-2-methoxy amine (8.00 g. 52.9 mmol) and triethylamine (5.40 
g . 53.0 mmol) in dich.oromethane ( 100 mL) was cooled in an ice water bath. The 2-bromoacetophenone 
35 H0.5 g. 53.0 mmol) was added, and the reaction was allowed to warm to room temperature. The 
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reaction mixture was di.uted with water (200 mL) and MTBE (200 mL). Layers were separated and the 
organic layer was washed with Hp and brine. The organic layer was dried over MgSO filtered and 
concentrated to yie.d a red oil which was chromatographed (SiO r 20% EtOAc/hexanes') to yield the 
des.red ammo ketone as ayellow oil (12.6 g, 89%): 'H NMR (300 MHz, CDC1 ) 8 797 (d 7=74Hz 
5 2H). 7.53-7.50 (m. ,H).7.4, ( t , 7=7.5 Hz. 2H). 7.32 (d, 7 = 7.4 Hz, 1H), 7.28-7.21 (m, ,H),6.92(t 7 = 
7.5 Hz. ,H), 6.85 (d. 7 = 8. 1 Hz, 1H), 3.81 (s, 2H). 3.77 (s, 3H), 3.73 (s. 2H), 2.39 (s. 3H). 

Ste^B: The product from Step A (12.6 g, 46.8 mmo.) was taken up i„ methanol (120 mL) and 
cooled in an ice-water bath. Sodium borohydride (1.76 g. 46.8 mmo.) was added portionwise The 
reaction was stirred for 1 h at ambient temperature. The reaction mixture was concentrated to half of the 
10 onginal vo.ume. Water (,00 mL) was added, and the mixture was extracted (3 x) with dichloromethane 
The comb.ned organic layers were dried over MgSC,, filtered, and concentrated to provide the desired 
ammo alcohol as a light yellow oil (10.0 g, 79%): 'H NMR (300 MHz, CDCI ) 8 7 39-7 ?1 ( m 6H) 
6.94-6.85 (m, 3H). 4.78 (dd. ,=4.3. 9.6 Hz, ,H), 3.85 (s. 3H), 3.82 (d, 7=,2.8 Hz, ,H), 3.47 (d. 7=,2 8 
Hz. IH). 2.62-2.57 (m. 2H), 2.28 (s. 3H). 

15 Sje^C: Methanesulfonic acid (47.7 mL, 735 mmo.) was added at ambient temperature to a 

so.ut.on of the product from Step B (4.20 g, , 3.7 mmo.) in dichloromethane (250 mL). The reaction 
m.xture was stirred at room temperature under nitrogen for 24 h. After the react.on was complete the 
reaction was made basic ( P H - ,, ) with 2 N NaOH, and extracted (3 x) with me,hy,ene chloride The 
. combmed organic layers were washed with brine, dried over MgSC, and concentrated in vacuo The 
20 res,due was purified by chromatography (SiO : , EtOAc/hexanes, 2/3) to give the desired product as a 
yellow oi, (5.67 g, 6.%): <H NMR (300 MHz, CDC.,) 5 7.30-7.15 (m, 5H), 7.02 (t. 7=8.0 Hz, ,H) 6 65 
<d,7=8, Hz, IH), 6.47 (d, 7 = 7.6 Hz, IH). 4.25 (t. 7=6.8 Hz. IH), 3.82 (s, 3H), 3.81 (d.7=,6, H z IH, 
3.36 (d, 7=16.2 Hz. I H). 2.96 (dd, 7 = 4.], 15.3 Hz, IH), 2.58 (dd, 7=8.5. 1 1.4 Hz, ,H).2.43(s 3H) ' 
StepD: AsolutionoftheproductfromS,epC(5.60g.22.1 mmol) in 48% hydrobromic acid 
25 (60 mL) was refluxed at ,00 °C for 3 h. The reaction mixture was concentrated in vacuo and 

recrystal.ized from ethano. to yie.d the desired product (4.74 g, 67): 'H NMR (300 MHz DMSO-</ ) 8 
9.92(s. IH). 7.48-7.25 (m, 3H), 7.21 (d. 7=7.8 Hz. IH), 6.98 (t, 7=7.7 Hz. I H). 6.67 (d. 7=7 8 Hz ,H, 
6.24 (d. 7=7.7 Hz. IH). 4.26 (t. 7 = 6.0 Hz. ,H), 3.80 (d. 7 = ,5.8 Hz, ,H). 3.32 (d. 7= ,5.8 Hz ,H) «>99 
(dd. 7 = 5.2. 1 1 .3 Hz. 1 H). 2.66 (dd. 7 = 7. 1 . 1 1 .4 Hz. 1 H). 2.39 (s. 3H). 
30 SteaE: A mixture of the product from step D (4.70 g. ,4.7 mmo.) and hexamethylenetetramine 

(2.06 g. 14.7 mmol) in trifluoroacetic acid (50 mL) was heated to 80 °C for 7 h. The reaction mixture 
was concentrated in vacuo then diluted with water (100 mL). The solution was made basic with solid 
Na,CC,. The resulting solution was extracted with ethyl ether (3 x). and the combined organic layers 
were concentrated in vacuo. The residue was purified by chromatography (SiCX, EtOAc/hexanes 4/1 ) to 
35 afford the desired product as an off-white solid (2.47 mg. 49%): 'H NMR (500 MHz CDCI ) 8 1 1 4" 
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(bs IH), 9.82 (s. 1 H). 7.28 (d. 7=8.1 Hz. IH), 7.12-6.90 (m, 3H), 6.54 (d. 7=8.1 Hz. IH). 4. 19 (t. 7=6.1 
Hz, IH). 3.72 (d, 7=16.1 Hz. IH). 3.62 (d, 7=16.2 Hz, IH), 2.93 (dd, 7=1 1.9. 6.28 Hz. IH), 2.60 (dd, 

7=1 1.4, 7.0 Hz. IH), 2.47 (s, 3H). 

S te pF : The product from Step E (1 .00 g, 2.87 mmol) was dissolved in water (20 mL) before 
5 treatment with sodium sulfate (100 mg) and hydroxyl amine sulfonate (0.32 m g 2.87 mmol). Reaction 
was stirred for 2 h. Reaction was cooled in an ice-water bath and treated with CH A (20 mL). Sod.um 
bicarbonate (600 mg) was added and the. reaction was allowed to warm to ambient temperature. The 
solids were filtered off and combined with the organic layer. The mixture was concentrated and 
chromatographed (SiO,. EtOAc/hexanes. 1/1). Two compounds eluted simultaneously. The mixture was 
10 treated with ethanol (5 mL) and filtered. The filtrate was concentrated to yield the desired nitrile as an 
off-white powder ( 1 30 mg, 17%): mp 234-238 °C (decomposed); 'H NMR (300 MHz, CD,OD) 8 7.31- 
7 14 (m 6H), 6.40 (d. 7=8.1 Hz. IH), 4.21 (t. 7=6.1 Hz, IH). 4.12 (bs, IH), 3.61-3.50 (m, 2H), 2.72 (dd, 
7=5.4. 11.7Hz, IH). 2.58 (dd.7=7.1, 11.5 Hz, IH), 2.38 (s. 3H). 1R (KBr) 3427. 3026, 2940, 2207. 
,590, 1454 cm ': ESI MS m/c = 265 [C„H 1A N ; 0 + Hr: HPLC 96.3%, / = 13.54 min. 
15 Fxamnle 93 

Pr oration of P-methvl-4- D heP Y l-l 2 3 4-i e tr a hvriro-7-isoquinolinyl)methano .l 

Step A: AsolutionofSte P C,Example90(127mg,0.511mmol)indrytoluene(13mL)wa S 

cooled to -16 °C and then 1 M DIBAL-H in toluene ( 1 .7 mL, 1 .7 mmol) was added dropwise. The 
reaction was stirred for 45 min with cooling and then EtOAc (1.1 mL) was added. The reaction was 
20 allowed to warm to room temperature. The reaction was stirred for 45 min and then 1 N H,S0 4 (12 mL) 
was added. The reaction was heated at reflux for 30 min. After allowing the reaction to cool to room 
temperature, the reaction was diluted with water, made basic with 2 N NaOH. and extracted (2 x) with 
CH CI, The CH.Cl, extracts were dried over Na : SO v filtered, and concentrated in vacuo to give the 
desired product (1 12 mg, 87%) as a yellow oil: 'H NMR (300 MHz, CDCl,) 5 9.95 (s, IH), 7.62 (s, IH). 
25 7 59-7.56(m. IH). 7.34-7.16 (m. 5H), 7.05 (d. 7 = 8.0 Hz. IH), 4.32 (t, 7 = 7.1 Hz, IH). 3.84 (d.7 = 15.1 
Hz IH). 3.67 (d, 7 = 15.1 Hz, IH). 3.10-3.04 (m. IH). 2.60 (dd. 7 = 1 1.6. 8.6 Hz, IH), 2.46 (s. 3H). 

St epB: To an ice-cold solution of the product from Step A (110 mg. 0.438 mmol) in methanol 
(20 mL) was added NaBH, (36 mg. 0.95 mmol). The reaction was slowly allowed to warm to room 
temperature overnight. The reaction was quenched with water and brine and then was extracted (3 x) 
30 with CH.CK. The combined organic extracts were dried over Na^SC- , filtered, and concentrated under 
reduced pressure. The residue (106 mg) was purified by column chromatography on silica gel (31 g) 
eluting with EtOAc to give the desired alcohol (44 mg. 40%) as a yellow oil: 'H NMR (300 MHz. 
CDCl ) 8 7.32-7.22 (m. 3H). 7.17 (dd. 7 = 6.6. 1 .6 Hz. 2H). 7.03 (d, 7 = 7.6 Hz. IH). 7.02 (s, IH). 6.83 
(d,7 = 7.6Hz. 1H).4.61 (s.2H).4.26(dd.7 = 8.6.6.0Hz. IH), 3.69 (d. 7 = 14.9 Hz. IH), 3.55 (d, 7 = 
35 14.9 Hz. IH). 3.07-3.01 (m. IH). 2.53 (dd. 7 = 1 1.5. 9.1 Hz. IH). 2.42 (s. 3H). 
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SjefLC.: A 1 M HCI solution in ether ( 1 .0 mL, 1 .0 mmol) was added dropwise to a stirred 
solution of theproduct from Step B (44 mg, 0.17 mmol , in MeOH (2 mL). The solvents and excess HCI 
were removed in vacuo, and the residue recrystallized from MeOH-Et,0 to give the salt (32 mg. 62%, as 
a green solid: mp 237-240 °C (with decomposition): 'H NMR (300 MHz. CD,OD) 8 7.42-7 3] ( m 3H ) 
5 7.27-7.23 (m. 4H). 6.88 (d, J = 7.2 Hz. 1H), 4.60 (bs, 5H) 3.84 (dd. J = 12.4 , 6.0 Hz. 1H) 3 65-3 45 (m 
1H). 3.08 (s, 3H); IR (KBr) 3356, 2934, 2596, 1495. 1456. 1428, 1049, 758, 703 cm '- ESI MS mJ- - 
254^,^0^]*; HPLC 94.9%,, = ,2.83 min: Anal. Ca.cd. for C 17 H ly NO-HCl-0.33 RO: C. 69.03; 
H, 7.04; N, 4.74. Found: C, 68.89; H, 6.87; N, 4.61. 
Example 94 

10 Preparation of 2-ethvl-4 -phen v l - 1 .2.3.4.t P tr a hy Hm ; c» T ,;^.^ r 

Sten_A: Ethylene glycol dimethyl ether (20 mL) and 2 N Na,CO, (12.2 mL) were sparged with 
R and charged to a round bottom flask containing 4-bromoisoquinoline (2 g, 9.6 mmol), pheny.boronic 
ac,d(1.76g, 14.4 mmol). and Pd(PPh,) J (1.1, g. 0.96 mmol). The entire solution was sparged with N 
The resulting reaction mixture was heated ,o reflux under N, overnight. The solution was cooled 
quenched with saturated NaHCO, (230 mL), and extracted five times with ethyl ether. The combined 
organic was dried over Na,SO„ filtered, and the solvent was removed in vacuo to yield an oran-e oil 
Column chromatography ( 1 : , ethyl acetate/hexanes) afforded the pure isoquino.ine as a yellow oil which 
crystallized upon refrigeration (2.21 g). ' H NMR (300 MHz, CDCI, ) 8 9.29 (s. lH),8.52(s. 1H) 8 04 
(d, lH,7 = 8.4Hz),7.9l (d, 1H,7 = 8.1 Hz), 7.66 (m. 2H). 7.46 (m. 5H). 

SieaB: Ethyl triflate (383 mg. 2.15 mmol) was added dropwise to a solution of the product 
from Step A (400 mg. 1 .95 mmol) in CH,CI, (24 mL) a, 0C under N,. The solution was stirred for 1 5 
mm. at room temperature. The solvent was removed in vacuo to yield the triflate salt of the isoquino.ine 
as a white solid (420 mg. 56% yield). The triflate sal, (420 mg. 1 .09 mmol) was dissolved in MeOH (16 
mL), and NaCNBH, (159 mg, 2.53 mmol) was added to the solution. The resulting reaction mixture was 
stured for 5 mm., and a few drops of bromocresol green in MeOH were added. Methanolic HCI was 
added to the solution until a yellow color was observed. The reaction mixture was stirred at room 
temperature for 30 min, while adding methanolic HCI as needed to maintain a yellow color. The 
reaction mixture was quenched with RO ( 1 00 mL) and basified with 5% NaOH until a blue color was 
observed. The resulting solution was extracted four times with ethyl ether. The combined organic was 
washed with brine, dried over MgSO,. filtered, and solvent was removed in vacuo to yield the 
tetrahydroisoquinoline product as a clear oil ( 140 mg, 30% yield). 

StepQ The maleate salt was prepared by adding maleic acid (68 mg, 0.59 mmol) and EtOH (2 mL) to 
the product from Step B . After refrigeration and removal of EtOH. a white solid was obtained ( 1 30 
mg).mp=17M74"C. Free base: 'H NMR CDCI, 8 7.17 (m. 8H), 6.85 (d, IH.y = 7.7 Hz). 4 "?8 (t 1H J 
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= 7.5 Hz). 3.89 (d. 1H. J = 14.65 Hz), 3.62 (d, 1H. J = 14.65 Hz), 3.15 (dd. 1H. J = 5.7, 1 1.7 Hz), 2.57 
<m.2H), 1.16(t,3H,./ = 7.2Hz). 

Binding Assays 

Primary binding assays : 

5 In order to evaluate the relative affinity of the various compounds at the NE, DA and 5HT 

transporters, HEK293E cell lines were developed to express each of the three human transporters. 
cDNAs containing the complete coding regions of each transporter were amplified by PCR from human 
brain libraries. The cDNAs contained in pCRll vectors were sequenced to verify their identity and then 
subcloned into an Epstein-Barr virus based expression plasmid (E. Shen, GM Cooke, RA Horlick, Gene 
10 156:235-239, 1995). This plasmid containing the coding sequence for one of the human transporters was 
transfected into HEK293E cells. Successful transfection was verified by the ability of known reuptake 
blockers to inhibit the uptake of tritiated NE. DA or 5HT. 

For binding, cells were homogenized, centrifuged and then resuspended in incubation buffer 
(50mM Tris, 120mM NaCl, 5mM KC1, pH 7.4). Then the appropriate radioligand was added. For NET 
15 binding. [ H] Nisoxetine (86.0 Ci/mmol, NEN/DuPont) was added to a final concentration of 

approximately 5 nM. For DAT binding, [H] WIN 35,428 (84.5 Ci/mmol) at 15 nM was added. For 
5HTT binding, [H] Citolapram (85.0 Ci/mmol) at 1 nM was added. Then various concentrations (10*-5 
to 10*- 1 1 M) of the compound of interest were added to displace the radioligand. Incubation was carried 
out at room temperature for I hour in a 96 well plate. Following incubation, the plates were placed on a 
20 harvester and washed quickly 4 times with (50mM tris. 0.9% NaCl, pH 7.4) where the cell membranes 
containing the bound radioactive label were trapped on Whatman GF/B filters. Scintillation cocktail was 
added to the filters which were then counted in a Packard TopCount. Binding affinities of the 
compounds of interest were determined by non-linear curve regression using GraphPad Prism 2.01 
software. Non-specific binding was determined by displacement with 10 micromolar mazindol. 

25 

TBZ assay : 

In order to assess in vivo activity of the compounds at the NE and DA transporters, their ability 
to prevent the sedative effects of tetrabenazine (TBZ) was determined (G. Stille, Arzn. Forsch 14:534- 
537. 1964). Male CF1 mice (Charles River Breeding Laboratories) weighing 1 8-25 gm at the time of 

30 testing, are housed a minimum of06 days under carefully controlled environmental conditions (22.2 + 
1.1 C: 50% average humidity: 12 hr lighting cycle/24 hr). Mice are fasted overnight (16-22 hr) prior to 
testing. Mice are placed into clear polycarbonated "shoe" boxes (17 cm x 28.5 cm x 12 cm). Randomized 
and coded doses of test compounds are administered p.o. A 45 mg/kg dose of tetrabenazine is 
administered i.p. 30 minutes prior to score time. All compounds are administered in a volume of 0.1 

35 ml/10 gm body weight. Animals are evaluated for antagonism of tetrabenazine induced exploratory loss 
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etit r specifle f d "t ,n,ervais af,er dmg adminis,ra,i ° n - A ' * d ~ - — - 

_d f ors. sns of .xp,o raI o^ acli v iIy ,„„ plosi , Explorato ^ ac , iyi , y „ ^ 

animal in the center of a 5 inch rirri* 

1 .nch cnclc. F.fteen seconds are allowed for the animal ,o move and intersect 

the perimeter. This is considered antagonism of t^h^o,- 
c . , . , J 'agon.sm of tetrabenaz.ne and given a score of 0. Failure to leave the 

5 circle is regarded as exploratory loss and given a score of 4 An . • 

g en a Score of 4 - An an,maJ •« considered to have ptosis if its 
eye,,* a« . Ims1 50% closed and sive „ . _ jf ^ . ' - 

lisT of "* con,ro1 <ve,,ic,e ■' rea,ed, - —» -* ^ 

10 Statistical evaluation ■ 

Median effective doses (ED s> anH o*;c .• • 

... A rn *' 95% confidence '"nits are determined numerically by the 

methods of Thompson (1947) and Litchfield and Wilcoxon (1949). 
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What is claimed is: 



1 A compound of the formula 1 A-1F having the following structure: 




IA-IF 

wherein: 

the carbon atom designated * is in the R or S configuration; 

R' is C -C 6 alkyl, C,-C 6 alkeny!, C r C 6 alkynyl, C,-C 6 cycloalkyl or C,-C 7 cycloalkylalkyl, each of which 
10 is optionally substituted with 1 to 3 substituents independently selected at each occurrence thereof from 
C -C, alkyl, halogen, aryl, -CN. -OR v and -NRV; 

R= is H, C,-C 6 alkyl. C : -C 6 alkenyl. C 2 -C 6 alkynyl, C,-C ft cycloalkyl, C,-C 7 cycloalkylalkyl or C,-C ft 
haloalkyl; 

R' is H halogen, -OR". -S(0)„R«\ -S(0)„NR"R ,: , -CN. -C(0)R'\ -C(0)NR"R i: , C,-C ( , alkyl, C ; -C„ 
15 alkenyl, C 2 -C 6 alkynyl. C,- C(> cycloalkyl, C 4 -C, cycloalkylalkyl, -O(phenyl) or -O(benzyl), wherein each 
of -O(phenyl) and -O(benzyl) is optionally substituted from 1 to 3 times with a substituent selected 
independently at each occurrence thereof from halogen, cyano, C,-C 4 alkyl, C,-C 4 haloalkyl, or C,-C 4 
alkoxy, or wherein R ? is a C,-C 6 alkyl. C : -C A alkenyl, C : -C 6 alkynyl, C,-Q cycloalkyl or C 4 -C 7 
cycloalkylalkyl group, then said group is optionally substituted with from I to 3 substituents selected 
20 independently at each occurrence thereof from C.-C, alkyl. halogen, aryl, -CN. -OR< and -NRV"; 
provided that for compounds of formula IA, R' is C.-Q alkyl. C-Q alkenyl. C 3 -C 6 alkynyl, C,-C fc 
cycloalkyl or C 4 -C 7 cycloalkylalkyl, each of which is optionally substituted with from 1 to 3 substituents 
selected independently at each occurrence thereof from C.-C, alkyl, halogen, aryl, -CN, -OR" and - 
NRV: 
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provided that for compounds of formula IR r\* rv u . ~ 

B * R ,s -°(P h enyl), -O(benzyl). -OC(0)R" or -SfO) R" e^h 

- - ~ «. ,w r rom ^ cyano . c ,. c , alky , c ,. c _ haloaIky , or 

5 c C TTr " S<0) - R '"- - C * 0,R "' a0 > NR " R "' • C -C a, ky , 

C.-C. a, k e„ yl . C ,C. a, ky „ yl . c,c. cy c,oa, ky ,. C ,C, c y c,oa, ky ,a Ikyl . -0(p h e„ yl) or -Ofbenz .," J h 

independently at each occurrence thereof f™™ k i selected 

rrence thereof from halogen, cyano. C,-C a alkyl. C-Q haloalkyl or C r 

^ R , . C,-C. a, kyl . C ,c. a, kanyl . c,. c . alkynyI . c ,. c . cy lM , ky| m £ C '" C - 
10 kyl f roup . ,„ en sajd group |s opiionaiiy suteiiu ed ^ ^ 

■ndependen-y a, each „cc UTC „ee , W f rom c.-C, alkyl , halo? en. . CN . . OR . ,„„ .^T 
prov,d a d,ha,f„ r co m p„ u „ dsof fom , u , aICR , isC _ c a • 
c y c,o a , ky ,. or c,C, cy c lM , ly , a , kyl . MchofwhjchisopiiOTanjsubs(iru ^ ; - • *W 
provided that for compounds of formula ID u 4 , c rv u ix ~ . 

. W) n K , CN,-C(0)R . -NR"R\ -C(0)NR"R'\ -NR"C(0)R 13 -NR"ttO, P'> 
NR'^O^NR'-'R" r r .il i n o 1 ■ • ^ MO) R ,- 

irdependen.ly a , each occurrence ihereof from C r >i k , ., . . 

and R" or R" a „d R- may be -O-C,* W ^ ^ °' 

~ r forc 7T ds ° f formu,a ,e * - °™ ° r r ' otr ' « n — 

or K and R are each independent) v -0-CYR i: i o . , 

n ( V °" m com P° u "ds of the formulae IE, but only where R 7 k 

25 fluoro. chloro or methyl; y ere K ,s 

or R 1 and R* can independently also be -O fYR ,; . r\ 

p» ■ n ■ y ° QR «" compounds of the formulae IE. but only where 

R is fluoro. chloro or methyl; y re 

* h H. Mogen. or OR", provided ,ha, for compound, of fornnda IF. R- is hal „ ge „. 
R andR ■a.each independently H. C I -C J a t ky l. C,-C J haloalkyl. C,-C al k oxya[ k yl, c -C c y c,oa, k v, 
30 C C cyc,oa lk y,a, k y,. . C ,o )R , phe „y, or „e„ 2y ,. »„e re pHeny, or ten2yl „ opdolad S uo „TL 

i_ a alkyl, C,-C 4 haloalkyl, or C,-C 4 alkoxy; 
or R'and R'are ,a k e„ ,o g e,her „ ilh lne „,, rogen , 0 wnich Ihey ^ ^ ^ 

pyn-ohdme. pipe ra z,„e. N. m e, hy lp ip e ra2)ne . monJho , me . or , hiomonJ „ oli „ a; 
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R" is H. C,-C 4 alkyl. C,-C 4 haloalkyl, C,-C 4 alkoxyalkyl. C,-C. cycloalkyl. C 4 -C 7 cycloalkylalkyl. - 
C(0)R" phenyl or benzyl, where R" isa C,-C 4 alkyl, phenyl or benzyl group, then said group is 
optionally substituted from 1 to 3 times with a substituent selected independently at each occurrence 
thereof from halogen, cyano, C,-C 4 alkyl, C,-C 4 haloalkyl, or C,-C 4 alkoxy; 
5 R- is H, amino, C,-C 4 alkyl, (C,-C 4 a.ky,)amino, C r C 4 haloalkyl. C,-C 4 alkoxyalkyl. C,-C t cycloalkyl, C 4 - 
C cycloalkylalkyl. phenyl or benzyl, where phenyl or benzyl is optionally substituted from 1 to 3 t.mes 
with a substituent selected independently from halogen, cyano, C,-C 4 alkyl. C,-C 4 haloalkyl and C,-C 4 
alkoxy; 

or R" and R 12 are taken together with the nitrogen to which they are attached to form pipend.ne, 
10 pyrrolidine, piperazine, N-methylpiperazine, morpholine, or thiomorpholine; 

provided that only one of R* and R'" or R" and R' n are taken together with the nitrogen to winch they are 
attached to form pipendine, pyrrolidine, piperazine, N-methylpiperazine. morpholine. or thiomorphohne; 
R" is C,-C 4 alkyl, C,-C 4 haloalkyl or phenyl; 
nisO, 1, or 2. and; 

15 aryl is phenyl which is optionally substituted 1-3 times with halogen, cyano, C,-C 4 alkyl, C,-C 4 haloalkyl 
and C,-C 4 alkoxy, or 

an oxide thereof, a pharmaceutical ly acceptable salt thereof, a solvate thereof, or prodrug thereof. 



20 



25 5 



2. The compound of claim 1 . wherein R 1 is C.-C, alkyl. 

3. The compound of claim 2, wherein R' is CH V 

4. The compound of claim 1 . wherein R is H. C,-C 4 alkyl or C,-C fi haloalkyl. 
The compound of claim 4, wherein R is H or CH,. 



6. 



The compound of claim 1. wherein R< is H or R> is C,-C 4 alkyl, C,-C ft cycloalkyl or C 4 -C 7 
cycloalkylalkyl. each of which is optionally substituted with from 1 to 3 substituents selected 
independently at each occurrence thereof from C.-C, alkyl, halogen, aryl. -CN, -OR" and - 
30 NR w R"'. or R' is -O(phenyl) or -O(benzyl) optionally substituted from 1 to 3 times wuh a 

substituent selected independently at each occurrence thereof from halogen, cyano. C,-C 4 alkyl, 
C,-C 4 haloalkyl. or C,-C 4 alkoxy. 



7. 



The compound of claim 6. wherein R' is methyl, ethyl, propyl, or isopropyl. 



35 
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op„o„ ally .bs,,,-,* from , , 0 3 , imes with . subs , ituem £e|ecied 

-^^c . alkyl <haloa , kyl . orCrC 



5 9. 



The compound of claim 6, wherein R' is H. 



so^ m so^ea independeMly a, ea O _ , hereof from ^ ^ 
C.-C.haloalkyUorC.-C.alkoxy. ' < ' kyI ' 

The compound of Cairn ,0, wherein R< is met h y ,, ethyl, pr0 p y ,, or isopropyL 



15 12. The 



co„,po U „d „ f claim 10 , wherejn R . . s _ Q(phenyi) ^ . 0(CH _ )phenyi each 



optionally substituted from 1 to 3 



which is 

times with a substituent selected independently at each 

occurrence thereof from halogen cvann r r . n n . 

naiogen, cyano, C,-C 4 alkyl, C,-C 4 haloalkyl, or C,-C 4 alkoxy. 

13. The compound of claim 1 0, wherein R 4 is H 

20 

»4. The compound of claim , , wherein R' and R J are each H or wherein R' and * are each halogen. 



15. The compound of claim 1 , wherein one of R > and R< is H and the other is CH V 

16. The compound of claim 1. wherein R>, R* and R 7 are each „. ^ _ QR „ 

alkyl and substituted C.-C, alkyl. ' C '~ C * 

17. The compound of claim 16, wherein R\ R* and R' are each H. 



30 1, The compound of claim 16, wherein one of R' or R' is F, CI or Me and the other of R* or R' 
^ hal ° gen « -° R ' ~NR"R' 2 , or optionally substituted C,-C 6 alkyl. 



and 



19. The compound of claim 18, wherein R> is F, CI or Me; and 
R 7 is H. 

35 
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20. The compound of claim 1 8, wherein R 5 is F. CI or Me; and 
R" is H. 

21 The compound of claim 1 . wherein R* is halogen. 

5 

22. The compound of claim 2 1 , wherein R* is fluoro. 

23. The compound of claim 1 , wherein: 
R' is C,-C, alkyl; 

10 R 3 is H, C,-C 4 alkyl or C.-Q haloalkyl; 

R' is C,-C 4 alkyl, C,-C t cycloalkyl or C 4 -C 7 cycloalkylalkyl. each of which is optionally 
substituted, or R* is -O(phenyl) or -O(benzyl). each of which is optionally substituted, or R' is H; 
R< is H, C,-C 4 alkyl, C,-C, cycloalkyl or C 4 -C 7 cycloalkylalkyl, each of which is optionally 
substituted with from 1 to 3 substituents selected independently a, each occurrence thereof from 
C -C alkyl, halogen, aryl, -CN, -OR' and -NR*R'», or R< is -NR"R'=, -O(phenyl) or -O(benzyl), 
wherein said -O(phenyl) or -O(benzyl), is optionally substituted from 1 to 3 tunes w.th a 
substituent selected independently at each occurrence thereof from halogen, cyano, C,-C 4 alkyl, 
C,-C 4 haloalkyl, or C,-C 4 alkoxy; 
or R' and R 4 are each halogen; 

R\ R> and R' are each H. halogen, -OR", -NR"R'% optionally substituted C.-C, alkyl, or one of 
R' and R 7 is CI. F or Me and the other of R' and R' and R" is H. halogen, -OR", -NR"R'\ C,-C fi 
alkyl or substituted C,-C„ alkyl. 



15 



20 



24. The compound of claim 23, wherein: 
25 R 1 is CH,: 

R 3 isHorCH,; 

R> is H, F, methyl, ethyl, propyl, isopropyl, -O(phenyl) or -0-CH : -(phenyl), wherein S a,d - 
OCphenyl) or -0-CH 2 -(phenyl) is optionally substituted from 1 to 3 times with a subsutuent 
selected independently at each occurrence thereof from halogen, cyano, C,-C 4 alkyl, C,-C 4 

30 haloalkyl. or C,-C 4 alkoxy: 

R' is H. F methyl, ethyl, propyl, isopropyl, -O(phenyl) or -0-CH ; -( P henyl), wherein satd - 
O(phenyl) or -0-CH r (phenyl) is optionally substituted from 1 to 3 times with a subsutuent 
selected independently at each occurrence thereof from halogen, cyano, C,-C 4 alkyl, C,-C 4 
haloalkyl, or C,-C 4 alkoxy; 
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R\ R* and R< are each H or R< is F. CI or Me, or one of R"or R 7 is H and the other of R* and R 
halogen. -OR", -NR"R'\ or optionally substituted C.-C, alkyl. 



25. The compound of claim 23. wherein R" is halogen. 



A compound according to claim 1, wherein the carbon atom designated * is in the R 
configuration. 



27. A compound according ,o claim 1, wherein the carbon atom designated * is in the S 
configuration. 



A composition comprising a mixture of stereoisomers compounds of claim I wherein the 
carbon atom designated * is in the S or R configuration. 



29. A radiolabelled compound of claim 1 . 



A compound according to claim 1. selected from the group: 
2,7-dimethyl-4-phenyl- 1 ,2,3,4-tetrahydroisoquinoline; 
4-(4-me.hoxy)phenyl-2,7-dime t hyl-],2,3,4-,etrah y dr 0 i S oquinoline; 
2,7-dimethyl-4-(4-fluoro) P henyl-l,2,3,4-,etrahydroisoquinoline ; 
2,7-dimethy l-4-(3-fluoro)pheny 1- 1 .2,3,4-tetrahydroisoquinoline; 

4-(3,4-difluoro)phenyl-2,7-dimethyl-l,2,3.4-tetrahydroi S oquin 0 Iine; 

2,7-dimethyl-4-(4-fluoro-3-methyl)phenyl-I,2,3.4-,etrahydroisoquinoline; 

4-(3-chIoro^-fluoro)phen y l.2,7-dimethyl-l,2 ! 3,4-,etrahydroiso q uinoline; 

4-(3-chloro)phenyI-2.7-dimethyl-1.2,3,4-tetrahydroisoquinoiine; 

2,7-dimethyl-4-(4-methyl)phenyl-l,2,3.4-tetrahydroisoquinoline; 

2.7-dimethyl-4-(3-fluoro-4- m ethyl)phenyl-l,2,3,4-«etrahydroisoquinoIi n e; 
4-(4-chloro)phenyl-2,7-dimethyM,2,3,4-,etrahydroisoquinoline; 

4-(4-chloro-3-fluoro)phenyl-2,7-dimethyl-K23,4-,etrahydroisoquinoline: 

4-(3.4-dichloro)phenyl-2,7-dimethyl-1.2.3.4-,etrahydroisoquinoline ; 

7-ethyl-2-methyl-4- P henyl-1.2,3,4-tetrahydroisoquinoline; 

^(S^-dinuo^phenyl-^ethyl-^methyl-l^^^-tetrahydroisoquinoline; 
7-fluoro-4-(4-methoxy)phenyl-2-methyl-l,2,3,4-tetrahydroisoquinoline; 
7-fluoro-4-(3-fluoro-4-methoxy)phenyl-2-methy.-l,2,3,4-tetrahydroisoquinoline- 
7-fluoro-4-f3-nuoro-4-me,hyl)phenyl-2-me,hyl-1.2.3.4-tetrahydroisoquinoline- 
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7-fluoro-4-(4-chloro-3-fluoro)phenyl-2-metby!-l,2,3.4-tetrahydroisoquinoline; 

4.(3,4-difluoro)phenyl-7-fluoro-2-methyl-l,2,3,4-tetrahydroisoquinoHne; 

4-(3-chloro)phenyl-7-nuoro-2-methyl-l^,3.4-tetrahydroisoquinoline; 

7-cyano-2-methyl-4-phenyl- 1 ,2,3.4-tetrahydroisoquinoline; 
2-methyl-4-phenyl-7-trinuoromethyl-1.2,3,4-tetrahydroisoquinoline; 

4-phenyl- 1 ,2.7-trimethy 1- 1 ,2,3.4-tetrahydroisoquinoline; 
4-(4-chloro)phenyl- 1 ,2-dimethyI r 1 ,2,3.4-tetrahydroisoquinoline; 
4-(3,4-difluoro)phenyl- 1 ,2-dimethyl- 1 ,2,3,4-tetrahydroisoquinoline; 
4-phenyl-2,7,8-trinuoromethyl-l,2,3,4-tetrahydroisoquinoline; , 

2.7- dimethyl-8-fluoro-4-phenyl-l,2,3,4-tetrahydroisoquinoline; 

2.8- dimethyl-7-fluoro-4-phenyl-l,2,3,4-tetrahydroisoquinoline; 
2,7-dimethy l-8-methoxy-4-phenyl- 1 ,2,3,4-tetrahydroisoquinoline; 
2,7-dimethyl-8-hydroxy-4-phenyl-l,2,3,4-tetrahydroisoquinoline; 
2-methyl-4-phenyl-7-trifluoromethoxy-l,2,3,4-tetrahydroisoquinoline; 
4-(3.4-difluoro)phenyl-7-methoxy-2-methyl-l,2,3,4-tetrahydroisoquinoline; 
4-(4-nuoro-3-methyl)phenyl-7-methoxy-2-methyl-1.2,3,4-tetrahydroisoquinoline; 
4-(3-fluoro-4-methyl)phenyl-7-methoxy-2-niethyl-l,2,3,4-tetrahydroisoquinoline; 
7-methoxy-4-(3-methyl)phenyl-2-methyl-l,2,3,4-tetrahydroisoquinoline; 

2-methyl-7-phenoxy-4-phenyl-l,2,3,4-tetrahydroisoquinoline; 

7-(4-methoxy)phenoxy-2-methyl-4-phenyl-l,2,3,4-tetrahydroisoquinoline; 

7-benzyloxy-2-methyl-4-phenyl-l,2,3.4-tetrahydroisoquinoline; 

7-hydroxy-2-methyl-4-(3-methyl)phenyl-l,2,3,4-tetrahydroisoquinoline; 

4-(3-fluoro-4-methy1)phenyl-7-hydroxy-2- m ethyl-l,2,3.4-tetrahydroisoquinoline: 

4-(4-fluoro-3-methyl)phenyl-7-hydroxy-2-tnethyl-l,2,3,4-tetrahydroisoquinoline 

4-(3,4-difluoro)phenyl-7-hydroxy-2-methyl-l,2,3,4-tetrahydroisoquinoline; 

4-(3-cyano)phenyl-2-methy 1- 1 ,2,3.4-tetrahydroisoquiholine; 

2,8-dimethyl-4-phenyl- 1 ,2,3,4-tetrahydroisoquinoline; 

2.8-dimethyl-4-(4-fluoro)phenyl-l,2,3,4-ietrahydroisoquinoline; 

4-(3,4-difluoro)phenyl-2,8-dimethyl-l,2,3,4-tetrahydroisoquinoline; 
4-(3.5-difluoro)phenyl-2,8-dimethyl-1.2,3.4-tetrahydroisoquinoline; 

2,8-dimethyl-4-(3-fluoro)phenyl- 1 ,2,3,4-tetrahydroisoquinoline; 

2,8-dimethyl-4-(4-fluoro-3-methyl)phenyl-1.2.3,4-tetrahydroisoquinoline; 

4-(3-chloro-4-nuoro)phenyl-2,8-dimethyl-l,2,3,4-tetrahydroisoquinoline; 

4-(3,4-dichloro)phenyl-2.8-dimethyl-l,2.3,4-tetrahydroisoquinoline; 

4-(3-chloro)phenyl-2.8-dimethyl-l,2.3.4-tetrahydroisoquinoline; 
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4 -(4-chloro)phenyI-2,8-dimethyl-J,2,3,4-tetrahydroisoqu»noline; 
4-(4-ch]oro-3-nuoro)phenyI-2.8-dimethyl-l,2,3,4-«et ra hydroisoquinoli n e; 
2,8-dimethyl-4-(4- m ethoxy)phen y ]-l,2,3,4-tetrahydroisoquino!ine; 
4-(4-cyano)pheny]-2.8-dimethyl-1.2,3,4-tetrahydroisoquinoline; 

2,8-dimethy]-4-(4-trinuoro m ethyl)pheny]-l,2,3,4- t etrahydroisoquinoline; 
2,8-dimethyl-4-<4-methyl) p henyI- 1 ,2,3,4-tetrahydroisoquinoline; 

2-methyl-8-(N-methy.amino)niethyl-4-phenyI-l,2,3,4-tetrahydroi S o q uinoIine; 

8-(hydroxy) m ethyl-2- m e t hy]-4-phenyI-l,2,3,4-«etrahydroisoquinoIine; 

2- m ethyl-4-pheny]-8-s U lfonamide-l,2,3 > 4- t etrahydroisoquinoline; 

2- m ethyl-8-(N- m ethyl)su]fona m ide-4-pheny]-K2,3,4-te«rahydroiso q uinoline; 

S-methoxy^-methyM-C^methyDphenyl-l^^^-tetrahydroisoquinoline; 

4-(3,5-difluoro)phenyl-8-methoxy-2-methyl- 1 ,2,3,4-tetrahydroisoquinoline; 

4-(3-chloro)phenyl-8-methoxy-2-methyl-l,2,3,4-tetrahydroisoquinoline; 

4-(3,4-dich.oro)phenyl-8- met hoxy-2- m ethyl-l,2,3,4-tetrahydroisoquinoline; 

4-(4-chloro-3-fluoro)pheny.-8- m ethoxy-2- m ethy]-l,2,3,4-tetrahydroisoquinoline- 

4-(3-chIorcM-fluoro)phenyl-8- m ethoxy-2- m ethyl-1.2,3,4-te t rahydroisoquinoHne; 
4-(3,5-din U oro)phenyI-2-methyl-l,2.3,4- t et ra hydroi S oquinoline; 

4-(3-chloro-5-fluoro)phenyl-2- m ethyl-l,2,3,4-tetrahydroisoquinoline; 
4-(3,5-dinuoro) P henyl-2,7-di m ethyl.l,2,3,4-tetrahydroisoquinoline; 
4-(3-chloro-5-fluoro)phenyI-2,7-diniethyI-l,2,3,4-tetrahydroisoquinoline; 
2- m ethyl-4-(3,4,5- t rinuoro)phenyl-l,2,3,4-tetrahydroisoquinoline; 
4-(3-fluoro)pheny)-2-methyI- 1 ,2,3,4-tetrahydroisoquinoline; 

4-(3-fluoro4-methyl)phenyI-2- me «hyl-l,2,3,4-,etrahydroisoq U inoline; 

4.(4-fIu 0 ro-3-m e thyl)pheny]-2- me thyl-l,2.3,4-tetrahydroisoquinoline; 

4-(3,4-difluoro)phenyl-2-methyl-1,2,3,4-t e trahydroisoquinoIine; 

4-(3-chloro)phenyJ-2-methyl-1.2,3,4-tetrahydroisoquinoline; 

4-(4-chl 0 ro-3-fluoro) P h e nyl-2-methyl-l,2.3 ? 4-,etrahydroisoquinoline; 

4-(3-chlorcM-fIuoro) P h e ny!-2-Tnethyl-l,2,3,4-tetrah y droisoquinoline; 

4-(3-cyano)phenyI-2-methyl- 1 ,2,3,4-tetrahydroisoquinoline; 

4-(4-acetaniIide)-2-m e thyl-l,2,3.4-tetrahydroisoquinoline: 
4-(4-chl 0 ro)phenyl-4-nuoro-2-methyI-1.2,3,4-,etrahydroisoq U inoIi ne; 
(3,5-difluor 0 )-4-phenyl- 1 ,2,7-trimethyl- 1 ,2,3,4-tetrahydroisoquinoline; 

(8-nuoro-2- m e«hyl-4-phenyl-l,2,3,4-te,rahydro-7-isoquinoliny.)-N-methyl me thana m ine- 
(2- me thyl-4-phenyl-7-isoquinolinyl)-N-niethylmethanamine; 

N-me«hyl(2-methyl-4- P heny|-7-isoq U inonnyl)-N-methyimethanamine; 
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8-hydroxy-2-methyl-4-phenyl-1.2.3,4-tetrahydro-7-isoquinolinecarbonitrile; 

i 

(2-methyl-4-phenyl- 1 ,2,3,4-tetrahydro-7-isoquinolinyl)methanol; and 
2-ethy l-4-pheny 1- 1 ,2,3,4-tetrahydroisoquinoline; and 

an oxide thereof, a pharmaceutical^ acceptable salt thereof, a solvate thereof, or prodrug 
thereof. 

31 A compound according to claim 1., selected from table C. 

32. A compound according to claim 1 , wherein the enantiomer is selected from table D., 
34. A compound according to claim 30, which is the (+) stereoisomer. 

34. A compound according to claim 30, which is the (-) stereoisomer. 

35. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a 
therapeutically effective amount of the compound of claim 1. 

36. A method of treating a disorder which is created by or is dependent upon decreased availability 
of serotonin, norepinephrine or dopamine, which comprises administering to a patient in need of such 
treatment a therapeutically effective amount of a compound according to claim 1 , or a pharmaceutically 
acceptable salt thereof. 

37. A method according to claim 36, which further comprises administering a therapeutically 
effective amount of a serotonin 1 A receptor antagonist, or pharmaceutically acceptable salt thereof. 

38. A method according to claim 37 wherein the serotonin 1 A receptor antagonist is chosen from the 
group consisting of WAY 100135 and spiperone. 

39. A method according to claim 36, which further comprises administering a therapeutically 
effective amount of a selective neurokinin- 1 receptor antagonist, or pharmaceutically acceptable salt 
thereof. 

40. A method according to claim 36, which further comprises administering a therapeutically 
effective amount of a norepinephrine precursor, or pharmaceutically acceptable salt thereof. 
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41. A method according to clai m 40. wherein the norepinephrine precursor is selected from the 
group consisting of L-tyrosine and L-phenylalanine. 

dlit d A Tt aCC ° rding l ° * Wherei " ^ diS ° rder " sdec,ed from the ~ 

defict d.sorder, hyperactivity disorder, anxiety, depression, post-traumatic stress disorder, supranuc.ear 
pa,sy, eatmg d.sorders, obsessive co.pu.sive disorder, analgesia, nicotine addiction, pan.c attacKs 
Parkmsomsm and phohia, obesity. la te .utea. phase syndrome or narco.epsy. cocaine addiction ' 
amphetamine addiction, and psychiatric symptoms anger such as, rejection sensitivity, and ,ac k of 
mental or physical energy. 

adm,„. s ,erm g a ,herape„,ica lly effective inhibit amount of . eompound accordjng „ „„_ ' 

44. A m «,hcK,of i „h i b W „g sy „,p ticseraoninu ^ kei „ a ^ ieM . n ^ iheTOf 
a.hn.n.s.enng a therapeutic^ effective i„ hibiloIy amoun , of acompound ,„ c , ajm , 

45. A™, h od„f i „h i bi, i „ gsyn ap, icdopamjneuplakejnapaljeMinnMdthweofco 
ad m ,„, S ,eri„ g a therapeutic^ effective inhibit amount of a compound acc„rdi„ g todaim ,° 

20 46. The of Cairn 36 wherein the (^stereoisomer of .be compound is e m p,„ yed . 

47. The method of claim 36 wherein ,he (-^stereoisomer of .he compound is emptoved. 

* A kitcomprisin, a compos accordi„ g 10 clajro , an<j „ tet ^ ^ 
25 g roupco„s,st,„ g of:ase ra o„i„ 1 A receptor anla g onisl compound, a selective neurokinin- 1 receptor 
anta g on,s. compound. and a norepinephrine precursor compound. 

49. The method of claim 36 for ,rea,in g attention deficit/h y perac.ivi, y disorder. 
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